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('■J A novel hydroxamic acid derivative containing a compound represented by general formula (I) or a 
pharmaceuticalty acceptable salt thereof as the active ingredient, which has activities of inhibiting cell growth, 
vascularization, etc.. It has activities of mhtbtt.ng hemangioendothelial cell growth and the development of a 
lyrr.phocyle adhesion factor, and delransformation by ras gene, thus inhibiting cell growth and being efficacious 
against indaairnalion and lurnov 
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Tecnncai Field 



TMe present invonlion relates lo novel hydroxamic acid derivatives which show aitivities such as cell 
growtli intiibilory activity, vascularization inhibito'y activity and the liKe and are useful lor prophylaxis^ and 
therapy ol vanrjus inflammatory diseases, tumors, arleiiosclerosis peptic ulcer, diaoetic retinopathy or the 



like 
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h higher animals, a lot of tissues and organs have individual unique cell grovrth system, which are 
controlled bv various regulatory mechanisms. 

The participation of cell growth factors caoable of eflecting the positive control of cell growth of various 
cells has been shown and there have been reports which suggest the existence of relationships between 
various diseases and an abnormal growth of cells induced by an excessive production of cell growth factors 
and.-or an excessive reaction to them. For example, tumor cells release a certain substance(s) capable of 
accelerating vascularization to maintain their own growth. It has been revealed that the vasculari2ing factor 
has a potent growth accelerating effect on vascular endothelial cells, and such vascularization can be also 
observed dunng chronic inflammation, arteriosclerosis and peptic ulcer. Although there are some com- 
pounds known to inhibit the vascularization, for example. DS4152 and ttie like (see Japanese Patent 
Publ.cation (KOKAI) No 63-119500), the activity is not sufficient 

Furthermore, lymphocytes take an important role in case of inflammation, during which an adhesion 
phenomenon is observed between lymphocytes and vascular wall via an adhesive molecules expressed on 
the vascular endothelial cells. Therefore, it has been considered that inflammation can be prevented by 
inhibiting the expression of adhesive molecules on the vascular endothefal cells or by directly interfenna 
25 the adhesive reaction. 

On the oiher hand, the discovery of tumor genes has promoted the development of antitumor agents 
The :umor gone can be classified in several groups represented by src. ras. myc gene or the like However 
conventional antitumor agents inhibited the growth of normal cells as well because they had been 
developed as the result of a research which uses as an index the inhibitory effects against DNA synthesis 
RNA synthesis, protein synthesis or the activity of factors participating In the cell growth Therefore the 
development of antitumor agents has been carried out on the basis of a different index directed to 
substances mat inhibit the growth of tumor cells not normal cells. It was found that when azatyrosine is 
administered to nonrrial and transformed NIH 3T3 cells, the latter having been transformed by the 
introduction of ras gene activated by the mutation of No. 61 amino acid ghitamine to leucine the growth of 
the transformed ceils is specifically inhibited. It was also observed that about 85% ol transformed cells were 
converted into flat revertant cells morphologically similar to normal cells after the administration of 
azatyrosin. It was proposed that, In the revertant cells, the expression of gene participating in the conversion 
mic norma! colls is activated [Cancer and Chemotherapy, vol. 17 (3): part II. 500 - 501 1990] 

As IS easily anticipated from the above, if a drug that does not read on normal cells but specifically 
does on and detransform cells transformed by, for example, ras gene, and effects the detranslormation is 
discovered, such a drug can provide an excellent antitumor agent. Accordingly, the development of such 
drugs has been desired. 

Disclo sure of the Invention 

The present invention p-ovides novel hydroxamic acid derivatives whch have three kinds of activities 
namely (1) inhibitory activity against the growth of vascular endothelial cells, (2) inhibitory activity against 
the expression of lymphocyte adhesive factors, and (3) detransforming aclMty by ras gene, and inhibit the 
cell growth and are eflective on intlammation and tumor. 

The present inventors have made an intensive research in view of the circumstances above and have 
found that the compounds of tne general formula as shown below possess inhibitory activities against the 
growth of endothelial cells, lymphocytes, tumor cells or the like, and vasculanzation inhibitory anti- 
inflammatory and antitumor activities. 

Thus, the present invention relates to a compound of the formula (I) 
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wherein [A] represents each optionally substituted aronnatic nng or aromatic heterocyclic ring; A represents 
hydrogen or each optionally substituted aryl or aronnatic heterocyciic ring group; E represents a single bond 
or a bivalent group of -B-. -B;-, wherein Bi represents -CO- or - SO?- and 8? represents alkylene, 
alkenylenc, alkylcneoxy or alkenyleneoxy; X represents optionally substituted alkylene, said alkylene 
optionally containing a hetero atom{s) selected fronn O, S or N in the chain and further optionally containing 
an unsaturated bond(s); Y represents a single bond, a hetero atom or optionally substituted alkylene, said 
all-ylene optionally containing a hetero atonn(s} in the chain and optionally containing an unsaturated bond- 
(s); and X and the nitrogen atonn adjacent to Y nnay taken together fornn a 5 or more mennbered 
heterocyclic ring containing nitrogen atom(s) represented by the formula below: 



R\ R^' and R- each independently represents hydrogen or optionally substituted lower alkyi group or aryl 
group or pharnnaceutically acceptable salts thereof. 

Best Mode for Effecting the Invention 



Throughout the present specification, the term aromatic ring means benzene, naphthalene, anthracene 
and phenanthrene. each of which may have one or more substituents selected from alkyl. hydroxy, alkoxy, 
aryloxy. acyloxy (alkanoyloxy, aroyloxy, etc.). carboxy, ester (alkoxycarbonyl, aralkoxycarbonyl, etc.), cyano. 
amino, mono- or di-substituted amino, hydrazine, hydroxyamirvD, alkoxyamino, halogen (fluorine, chlonne. 
bromine and iodine), nitro, formyi, acyi (alkanoyt, aroyl. etc.), (thto)carbamoyl, (thio)carbamoyloxy, (thio)- 
ureide, sulfonamide, mono- or di-substituted sulfonamide, suHonic acid, halogenoaikyl. hydroxyalkyl. alkox- 
yalkyi, acyioxyalkyl. nitroalkyl, (acyl)aminoalkyl. cyanoatkyi and carboxyalkyl. The atkoxy means a straight 
chained alkyloxy haying 1 - 6 carbon atoms, for example, methoxy, ethoxy, propoxy, butoxy, pentyloxy, 
hexyloxy and the like 

The aromatic heterocyclic ring means a 5 - 6 membered ring containing one or more atoms selected 
from oxygen, sulfur and nitrogen atoms on the ring, said nr»g being optionally condensed with a carbon ring 
or other heterocyclic ring. 

Examples include pyrrole, indole, carbazole, imidazole, pyrazole, benzimtdazole, pyridine, quinoline, 
isoquinoline, acridine. phenanthndine, pyndazine, pyrimidine, pyrazine, cmnolme, phthaladine, qutnazoline, 
naphthyltdine. quinoxalme, i, 3. S-triazine. i, 2, 4-triazine, 1. 2, 3-tria2ine, ptendme. isoxazole, benzisox- 
azole, oxazole, benzoxazole. i, 2, S-oxadiazole. 1. 2. 4-oxadiazole, l, 2, 5-o>:adiazole, 1, 3, 4-oxadiazole, 
benzoxadiazole, isothiazoie, benzisothiazole, thiazoie, t)enzth(azole, l, 2, 3-thiadiazole, l, 2, 4-th(adiazole, 1, 
2, 5-thiadiazole, l, 3, 4-thiadiazole, benzthiadiazole, furan, ber\zofuran, thiophene. benzothiophene. and the 
like. These heterocyclic rings may be substituted by one or more substituents selected from alkyl, hydroxy, 
alkoxy, carboxy, ester (alkoxycarbonyl, aralkoxycarbonyl, etc.), cyanc, ammo, mono- or di-substituted 
amino, fiydrazino, hyOroxyamino. alkoxyamino, halogen, nitro. formyi, acyl (alkanoyi, aroyl, etc.), (thio)- 
carbamoyl, (thio)carbamoyloxy, (Ihio)ureide, sullonarmde, mooo or di-substituled sullonamide, sulfonic aod, 
halogenoaikyl, hydroxyalkyl, alkoxyalkyi, acyioxyalkyl. nitroalky!, (acyl)aminoalkyl, cyanoalkyi, carboxyalkyl 
and the like. 
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Examples o! aryl grojp ,n:luae phenyl, naphthvl. antnryl. phenanthryi and the like These grou- rrav 
have one c. more suD.„uen,s selected tron. alKyl. hyo.oxy, alKoxy, aryio.y. acyloxy (aikanoyloxy ar'o'vlorv 
e. ). carbo>:v^es,e, (alkoxvcamonyi, a-alKoxycarbonyl etc.). cyano, am,no. mono- o: d.substa'tea am^ 
yd,..:,no. UyO,o.„. alRoxyam,no. halogen, n.tro formyl. acyl <a,kanoyi. a.ovl. etc.), (,t„o aL"" v ' 
. (th,o)carbamoyloxy, (,h,o)ure,ae. sul.onarr„de. mono- or d,-subs,„a,ed su.fonam.de. su, on, I,d 
and TrrKe' acy,o.ya,Ky,. n,Uoa.ky,, (acyOaminoalkyl, cyanoalKyl. carb;^.:^! 

The ter,^ ar:.a,a.,c hete.^ccychc r,r,g group mean, a 0 - G membered cychc group contanmg one o- 
more a.orns selected .ror^, ox.gen, sulfur and n.trogen atoms on the nng, sa d r,ng be.ng op," al^v 
ic condensed with a carb^Dn nng or other heterocyclic nnc ^ 9 optionally 

Examples .nclude pyrrolyl, indol,!, carbazolyl, im'dazolyl, pyrazolyl, benz,m,dazolyl, pyndyl au.noivl 
. oqu,nolyl. pyndaz.nyl. pynmidihyl, pyraz.ny,, cnnolinyl, phthalao.hyl, quinazolinyl, najh.hy ,di. y, ql7. 

• z xLoT? 2^0 'd""'rr ' .soxazolyl.'benzLxLlyl'oxroy 

benzoxazoiyl, 1, 2 3-oxad;azolyl, 1. 2. 4-oxadiazolyl, 1, 2, S-o.Kad.azolyl, 1, 3, 4-oxadiazolvl benzox' 
-s ad.azolyl. isoth.azo.yl. benz.sothiazolyl, th.a.olyl. ber^zthiazolyl, 1, 2, 3-th,adia.oiy,, 1. 2 4 '^d 1.71 2" 
5-,h,ad,azoly,, 1, 3. 4-,h,adia.olyl, bertzthiadiazolyl, furyl, benzfuryl, ,h,eny., benzo.hieny ar,d the'ke These 
cydic groups r.ay be substituted by or,e or more subs.i.uents selected frorx, alkyi, hydro y a^oxy 
carboxy, ester (a^oxycarbonyl, aralkoxycarbonyl, etc.), cyano, ar^ino, mono- or d^-subsl,ed am"o' 
hydrazino. hydroxyam,r,o alkoxyamino, halogen, nitro, formyl. acyl (alkanoyi, aroyi etc) (,h o) carbaZl^ 
.0 (thio, carbar.oylo<,, ,thio) ureide, sulfonamide, mono- or d,-su.s,rtuted su^ontrn de sul.on c 

antr:,:':' ""^^^'^^'^ '-^'^ cyanoa.ky,'cllxy:Si 

The alkylene in the "alkvlene" or "alkyleneoxy" in the definition of B2 means alkvlene of 1 ft r=rh^. 
ator^s. preferably alkylene of 1 - 6 carbon atoms such as methylene etf^'en p"py tenl ' bu v,^^^^^^^ 
pentylene. amylene, hexylene. heptylene. octylene and the like Propylene, butylene, 

The alkenylene in the "aikenylene" or "alkenyleneo.xy" in the definition of means alkenylene of 2 - 8 
carbon atoms, prererabiy al.enylene of 2 - 6 alkenviene having one or more double bonds the chain 
Examples o the alkenviene available are vinylene, t-propenylene, 2-proper.ylene Tbu enylene 2 
? 3 oer-f' '■^''Tl ^-^^'^^-^'-^^ I-Pentenylene, 2-pen.eny,ene^.pen enyLe, 4 ten ny ene 
^he^: -^-P-'adienyler^e, l-hexyeny,ene, 2-hexeny.ene, 3-hexeh : ! 

alnylene 2 th 7 ^' ^'^^'^^'^'enyiene, 1, 4-hexad,enylene. 1. 5-hexadienylehc, 2, I-hex- 
adienylene, 2, 5-he..adienylene. 3. 4-hexadienylene, 3, 5-hexadienylene, 1, 3 5-hexat ienylene l-heo 

I'^tlT 7 I ^•'^^P'^d'^^yte'^^- 6-heptadienylene, 2. 4-heptadienylene. 2. S^heptadienyTene 2' 
e-heptadienylene, 3. 5-heptadienylene. 3. 6-heptad.enylene, 4. 6-hep,ad,enylene. 1 3 5-hSatr enylte 2 

tSZlne 2 ^-octadienylene, 1. 5-octadienylene, 1. 6-octadiehylene, { 7^.- 

ad enylene ' 6 cctad'"'i '' 1' e-octadienyler,e, 2. 7-octad.enyler,e. 3 5-oc- 

ad Inilene ^\ Tr^rt^ ^^ J'^'^'^'^'^"^'^^^' 6-octadienylene, 4, 7-octad,enyler,e, 5. 7-oc- 

T-^Safrenyiene 1 5 7 r ' ^ f ^^^^'^'^^'^-^ 3- 7-octa.r.enytene, 1, 4, 6-octaU,enylene. 1. 4. 

1 Tr^ra^i^^r^^^^^ ' ' '--^---y^^^- ^ ^ -o...e.,^ene. 2. 5. 7-octatr,enylene. 

methy?e'thyroroo',7tT ""l\V ' ' ^"^'^^^^'^ '^''^ °' ^ " ^ carbon atoms such as 

methyl, ethyl, propyl, butyl, pentyl, hexyl. heptyl, octyi and the like. Said alkyi may be subst.tuted bv one or 

eT )%" nt a^ltot' '"d" '-'o^V-rbor^Tr^rxycarbony 
.orrr^yl acyMarnovra r, , ^V^-^V-^-O- alkoxyam.no. halogen, nitro. 

dtsubs.SdTrona.^^^^ T' (t^'0,carbamoy,oxy, ,th,o)ure,de. sulfonamide, mono- or 

(acrr: yr:^r;i,r:;yaTk:':nrer^'' ^'^--'^^'^ -^'--'^^'^ 

alkyil'n'e TT^^ZV'"''"''" " ^'^^'^"^ °' ^ " "^^^ ^<-^. P-'-ably 

Funher. the alkylene represented by Y means a.kyiene oM - 6. preferably , - 4 carbon atom. 
Furthermore, the alkylene reDresented hv Y ;^nri \ ( . '-^'uun diorr.^. 



25 



30 



35 




EP 0 570 594 A1 



4-pentadienylene, l^iexenylene, 2-hexenviene, S-hexenylene, 4-hexenyiene, 5-hexenyiene, 1. 3-he>- 
aOienylene, 1 4-hexadienylene. 1. 5-he>:adienylene, 2, 4-hexadienylene, 2, 5-hexadienytene, 3, 4-he>- 
adienylene, 3 5-hexadienylene, 1, 3, 5-hexatrienylene. 1 -heplenylene, 2-heptenylene, 3-heptenylene, 4- 
tiepienyiene, 5-heptenylene, 6-heptenylene, 1 3-heptadtenylene, 1, 4-hepiadienylene, 1. &-hepladienylene, 

t 1, 6-heptaatenylene. 2. 4-heptadieny!ene, 2. 5-hepladienylene, 2, 6-heplad(enylene, 3, &-hepiadienytene, 3, 
6-heptadienylene, 4. G-heptadieny!ene, 1, 3, 5-heptatrienylene. 2, 4, 6-hepiatnenylene. 1-oclenylene, 2- 
ocienyiene 3-octenyleoe. 4-octenylene, 5-octenylene, 6-oclenylene, 7-octenylene. 1, 3-octadienylene, 1, 4- 
octadienylene 1, ^roctadtenylene, 1, 6-octadienyiene. l, 7-octadienylene, 2. 4-oaadienyiene, 2, 5-oc- 
tadienylene, 2, 6-octadienyiene, 2, 7-Dctadienytene. 3, 5-octadienylene. 3, 6-octadienylene, 3, 7-oc- 

10 tadienylene. 4, 6-octadtenylene. 4, 7-o::tadienyiene, 5, 7-octadienylene, 1, 3, 5-octatnenylene, 1, 3, 6- 
octainenylene 1. 3, 7-octatrienylene. l, 4, 6-octatrienylene, l, 4, 7-octatrienylene, 1, 5, 7octatrienyiene, 2, 
4, 6-octatrienylenc, 2, 4, 7-octatrienyiene, 2, 5, 7-octatrienylene. 1, 3, 5, 7-octatetraenylene. 1-nonenylene, 

2- nonenylene, 3-nonenylene, 4-nonenytene, 5-noneny!ene, 6-nonenylene, 7-nonenyiene, 8-nonenylene, 1, 3- 
nonadienyiene. 1, 4-nonadienylene, 1, 5-nonadienyiene, 1, 6-nonadienyiene. 1. 7-nonadienylene. 1, 8- 

75 nonadienytene, 2. 4-nonadienylene, 2. 5-nonadienylene, 2. G-nonadienylene, 2. 7-nonadienylene, 2. 8- 
nonadienylene, 3, 5-nonadienylene. 3. 6-nonadienylene, 3. 7-nonadienylene, 3. 8-nonad»enylene, 4, 6- 
nonadienylene, 4, 7-noaadienylene. 4. 8-nonadienylene, 5. 7-nonadienytene. 5, 8-nonadienylene , 6, 8- 
nonadienylene, 1, 3. 5-nonatrienylene, ^. 3, 6-nonatrienylene, 1, 3, 7-nonatrtenylene, 1, 3, 8-nonatrienylene, 
1.4, 6-nonatrienylene. 1, 4. 7-nonatnenylene, 1. 4. 8-nonatrtenylene, 1. 5. 7-nonatrienylene. 1. 5, 8- 

2D nonatnenylene, 1. 6. a-nonatrienylene. ?, 4, 6-nonatrienylene, 2, 4. 7-nonatrienylene, 2, 4. &-nonatrienylene, 

2. 5. 7-nonatnenyleoe, 2. 5, 8-nonatrienyiene, 2, 6. 8-nonatrienylene. 3, 5, 7-nonatrienylene. 3. 5, 8- 
nonatnenylene. 3, 6. 8-nonatrienylene, 4. 6. 8-nonatrienylene, 1, 3, 5, 7-nonatetraenylene, 2. 4, 6, 8- 
nonatetraenylene arxl ttie like. 

Moreover, exarriples of the alkynytene available are ethynylene. 1-propynylene. 2-propynylene, 1- 
25 butynylene, 2-butyrTytene, 3-butynylene. 1, 3-butadiynylene, 1-pentynylene, 2-pentynylene. 3-pentynylene, 
4-pentynylene, 1, 3-pentadiynylene, 1, 4-pentadiynylene. 2. 4-pentadiynylene, Vhexynylene, 2-hexynylene, 

3- hexynylene, 4-hexynylene, 5-hexynylene, i, 3-riexadtynylene, 1. 4-hexadiynylene, 1, 5-hexad(ynylene, 2, 

4- hexadiynylene, 2, 5-hexadiynylene, 3, e.-hexadiynylene, l-heptynylene, 2-heptynylene, 3-heplynylene, 4- 
heptynylene, 5-heptynylene, 6-heptynylene, 1, 3-heptadtynylene, 1. 4-heptadiynylene, 1 . 5-heptadiynylene, 

30 1 , 6-heptadiynylene, 2, 4-heptadiynylene, 2, 5-heptadiynylene. 2. 6-heptadinylene, 3, 5-heptadiyny!ene, 3, 6- 
heptadiynyiene, 4, 6-heptadiynylene. 1-octynylene, 2-octyny!ene, 3-octynylene. 4-octynylene. 5-octynylene, 

6- octynylene. 7-octynylene, 1, 3-octadiynylene, 1. 4-octadiynylene, 1. 5-octadiyny!ene, 1, 6octadiynyiene, 
1, 7-octadiynylene, 2. 4-octadiynylene, 2, 5-octadiynylene, 2, 6-octadiynylene, 2, 7-octadiynylene, 3, 5- 
octadiynylene. 3, 6octadiynylene, 3, 7-octadiynylene, 4, 6-octadiynylene, 4. 7-octadiynylene. 5. 7-oc- 

35 tadiynylene, 1, 3, 5-octatnynylene, 1, 3, 6-octatriynylene. 1, 3, 7-octatnynylene, 1. 4, 6-octatriynylene, 1, 4, 

7- octatnynylene. 1, 5. 7-octatnyny!ene. 2, 4, 6-octatriyny(ene. 2, 4, 7-octatriynylene 2, 5. 7-octatnynyiene. 1. 

3, 5, 7-octatetraynytene. 1-nonylene. 2-nonyiene, 3-nonylene. 4-nonylene, 5-nonylene, 6-nonylene, 7- 
nonylene, 8-nonylene. 1. 3-nonadiynyiene, 1, 4-nonadiynyiene. 1. 5-nonadiynylene. 1, 6-nonadiynylene, 1. 

7- nonad(ynylene, 1. 8-nonadiynylene, 2. 4-nonadiynylene, 2, 5-nonadiyny!ene, 2. 6-nor^iynylene, 2, 7- 
40 nonadiynylene. 2. Swnadiynylene. 3, 5-nonadiynylene. 3, 6-nonadiynylene, 3. 7-nonadiynytene. 3. 8- 

nonadiynylene, 4, e-nonadiynylene, 4, 7-nonadiynylene, 4, 8-nonadiynylene. 5, 7-nonadiynylene, 5, 8- 
nonadiynylene, 6, &-noaadfynylene, 1. 3, S-nonatnynylene. 1, 3, 6-nonatriynylene, 1. 3, 7-nonatrinyiene, 1. 3, 

8- nonatnynylene. 1.4, 6-nonatriynylene. 1, 4. 7-nonatrinylene, 1. 4, 8-nonatriynylene, 1. 5. 7-nonatriynylene. 
1. 5. 8-nonatriynytene, 1, 6, 8-nonatriynytene. 2. 4, 6-nonatnynylene, 2, 4. 7-nonatriynylene. 2, 4, 8- 

45 nonatriynylene, 2, 5, 7-nonatriynylene, 2. 5. 8-nonatriynylene 2, 6, 8-nonatriynylene, 3, 5. 7-nonatriynylene. 

3. 5, 6-nonatnynyier>e. 3. 6. 8-nonatriynylene , 4, 6, 8-nonatriynylene, 1, 3. 5. 7-nonatetraynylene. 2 4, 6, 8- 

nonatetraynylene, and tfte like. 

Furtner. any hetero atonn{s) nnay exist at an optional positton(s) of said aikylene chain, in such cases. 

-CH2 - may be changed to -0-. -S- or -NR-; and -CH= and =CH- may be changed to -N= and = N-. 
50 Furthermore, sad aikylene may be substituted by one or more of substituents which are identically or 

differently selected Irom the group consisting of alkyi, alnenyl. alkynyl, halogen, hydroxy, alkoxy, aryloxy, 

acyloy (alkanoyioxy. aroyloxy, etc.). carboxy, ester (alkoxycarbonyl, aralkoxycarbonyl. etc.). cyano. ammo. 

mono- or dt-substituted ammo, hydroxyammo, alkoxyammo. halogen, niiro, formyl. acyl (alkanoyl, aroyl. 

etc.), (thio)carDamoyt. (thio) carbamoyloxy, (thio)uretde. sulfonamide, mono- or di-substituted sulfonamide, 
55 sulfonic acid and the l»ke. In this case, examples of alkenyl or alkynyl are simitar to those illustrated in the 

definition of alkenytene artd alkynylene above. 

Examples of the heterocyclic nng of 5 or more members formed by X and Y togetl^ with the adjacent 

nitrogen atom are pyrrole, pyrroline, tnnidazole, pyrazole, 2, 3-d(hydroimidazole, 2. 3-dihydropyrazole, 2. 3- 

5 
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dinyarooxazole. 1. 5-dihydro(SOxa20le, 2. 3-dihydroisoxa20le. 2, 3-dihydroth;a20ie, i 2-dihydfopyrica'inr- 3 
4^(hydropynm,aine, I, 2-dinydropyr,m,d,ne, 3 4.o,hydropyra2ine. 1, 2-dmyaropvra2,ne ^ 
d,nydropyr,d,ne and the l,ke In this case, the group X may be substituted at an optional position by the 

-CO-N(R')-OR''. 

The present invention includes all the salts that can be formed with a coriipound of the formula (II in 
general, the compound (1; can form a salt with an organic or inorganic acid or an organic or .norqanic base 
For example, the inorgan.c base includes alkali metal (sodium, potassium, etc.), alkali earth metal (calcium 
magnesium, etc.) anc the like, and the organic base includes tnmethylamine. tnethylamine pyndine' 
picoline. N, N-dibenzyletny ienediarriine, ethanolam.ne, d,ethanolam,ne. tris-hydroxymethyl ammomethane' 
d.cyclohexylamine and the like. The inorganic ac.d includes illustratively hydrochloric acid hydrobromic 
acid, sulfuric acd. mtnc acid, phosphoric acid and the like. Examples of the organic acids include formic 
acid, acetic acid tnfluoroacetic acid, oxalic acd, tartaric acid, fumaric acd, maleic acid, methanesulfonic 
acd, benzenesulfonic acd, p-tolueaesulfon,c acid and the like. The basic or acidic amino acd includes 
Illustratively arginine, lysine, ornithine, aspartic acid, glutamic acid and the like. In particular the salts with 
inorganic acids or those with inorganic bases are preferred. 

The above-mentioned examples are by no means restnctive and the compounds of the present 
invention may form pharmacologically acceptable e.sters and other derivatives. As far as the formed salt^ 
esters and derivatives are substantially non-tox,c to warm-blooded animal and convertible .nto the com"- 
pound of the present invention in living bodies, they all fall within the scope of the present invention 

The present invention relates to the compound of the formula (la) 



0 R' 
II I 

X-C-N-OR' 



Y-N-B-A 
I 



(la) 



05 Wherein [A] A. B, R', R^, R3, x and Y each has the same significance as defined above; or a 5 or more 
membered heterocyclic ring containing nitrogen atom(s) of the formula (lb) 



0 R' 
II I 

A'2-C-N-0R2 



Wherein X'-X^ has the same significance as X. X' represents the ring lorm.ng moiety X^ represents the 

ZZe7:llZ7r' ' '''' samelgnificance as defined a'^:: ^ 

formed when X and Y are combined together with tne nitrogen atom 

by tt^e g'dup'' °' ^ '^''"'^'"'^ ^' ^" 

-CO-N (R>OR-. 

The process for preparing the compounds of the present invention will be hereinafter explained 
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Ihe compounds (I, o. me presen, ,nven.,on can t.e prepared by -eactmg me compour^d (lla) o, me 
corripou'ia (lib) o! tno tollowing lormulac 

0 

-X-C-OH ^ 

[A] , ^, a ) 

-V-fv-BA 
I 



25 



30 



0 

X^-C-OH 

/X'n (nb) 

[A] N-B-A 

wherein [A] A B X, X'-X^ and Y each has the same significance as defined above with a carboxylic 
acid activator to give a reactive derivative and allowing the latter to react with a hydroxylamine. 

Th carboxySc acid activators usable in the reaction with the compound (11) illustratively include th.onyl 
chlond pVosphorus oxychlonde, phosphorus pentach.oride. alkyi chloroformates (e g. -^'hyl chloro.o. 
Lte, ethyl chLo.orr.ate, etc.), oxalyl chlonde, carbodiimides (e.g. ^vciohe.y carbod.imide (DC^ 

etc) hydroxyimides (e.g. N-hydroxybenzotna20le, N-hydroxysuccin,m,de) and the like. Th.s eactior^ ,s 
genera y earned out in L presence of halogenohydrocarbons (e.g. methylene chloride chloroform, eicX 
e e g t.trahydrofuran, dioxane, dimemyl ether, diethyl ether, isopropyl ether), N. N-d.methylformam.de 
or a mtxture' thereof. The reaction -s effected at temperature of 0 - 50 -C, preferably around room 
temoerature over a period of 0.5 - 10 hours, preferably 1 - 3 hours. ^ , 

The aad anhydride, acid halide or active ester obtained by the reaction with the carboxyhc acd 
activator ,s allowed to react with a hydroxylamine. This reaC.on is carried out under anhydrous c. hydrous 
conditions in the presence of a deoxid.zer such as pyridine, triethylamme, potass.um carbonate, sod.um 
c donate, potass! hydrogencarbona.e. sodium hydrogencarbonate or t..e like - ^ -J/^ ^J^ 
methylene chlonde, tetrahydrofuran, dioxane, N, N-dimethylforn.amioe, acetone or the like. Th^ present 
reactfon Is effected at temperature of 0 - 50 'C. preferably around room temperature over a per.od of 0.1 - 

^"ThrdtytLne^ncludThydroxylamine. N-methy,hydroxyam.ne, O-methylhydroxyam.ne, and their 

'^'VtrlSt^g compounds (1, can be isolated by conventional purifying means such as recrystal.ization. 

chromatography or the like. 

The Starling compound (11) can be prepared according to the following processes. 



25 



30 



40 
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(a) Process A fSyntnests of lla) 



V-NK. "TIT ^^^M'-N-B- 



A (2) 

b 

"-Y-f-B-^ (3) ^'^--N-B-A 7^^^^^ 



E 



3 



- a 



wherein [A] A, B, R3 and Y each has the sao^e sign,f,cance as def.ned above, and R' means hydroqen 
optionallv substituteri Inwor r.r ,r.,i incaiii iiyarogen, 



optionally substituted lower alkyi or aryl group 

(1) In this reaction, a compound a ,s allowed to react with an acid halide (suh.fitn.pw c„i,.n,. a-,- — 
or substituted carboxylic acd haMe) ,n the presence of a base ,n a solvent (e.g. ieir'ah^Toi^an etc Tf^: 

C orrraN '° ^ ^ This reaction ,s eHecL at temperature o, 

50 C^ prefe ably around room lemperature over a period of 0.1 - 20 hours, preferably about 1 - 5 hours 
crZl V includes sodium hydrogencarbonate. potassium hydrox.de sod um 

carbonate, sodium acetate, tnethylamine. pyridine and the like 

thp?h n'rr ^1;"' '^'"^ benzenesulfonylene chlonde and benzenesulfonyiene bror^ide and 

the ubstitu ed sulfonic acid halide includes r.e.hoxybenzenesulfony,ene chlonde. halogenoberenesuh 
fonylene chlonde, hydroxyben.enesu.fonylene chlonde, aminobenzenesulfonylene chlor'de and su fon c 
ac.d denvat,ves thereof having a desirous substituen, such as naphthy, denvat.ve or the le The 
carboxyhc acd halide .ncludes benzoyl chlonde, benzyloxycarbonyl chlonde, oxalyl chlonde and carbox 
ylic acid derivatives thereof having a desirous substituent 

to gi;j?c;mp::dr°'"'°""' - ' ^^^^^^^ ^^^^^-^^ °' ^ -^--^ ^^en, in an organic solvent 

3S periro,Torrs:^pS^^^^^^^ °' ° - ^-'--V around room temperature over a 

The solvent usable includes tetrahydrofuran. d.ethyl ether, methanol, ethanol and the like 
The reducing agent usable is any one of those ordinarily used .n the reducing reaction mcludma 

rmroZ-de'Tih'' <^--'^-ve.hoxy) aluminum hydnde, di.sobutylat™ h yd n e 

soaium boroh/dride. lithium borohydride and the like 

fxamDle'ml'?"' ^ ""T"'''"' ' '° P^«^^"^« °' o-d^-^S agent for 

example, m an appropriate organic solvent to give a compound d y y • " 

.e.^JT^Z::'::::^:^Z:^ ° - around room tem^rature over a 

<s chioL" :s:rr:d -r^r:.'"'"^^ -^"^^'^-^ --^'-^ -^viene 

chrom r '^h'^^'de-d'^ethyl sulfoxide, Sulfur tnoxide-pyndine complex 

paZa " ''^^ "^^ '^V"^'-- chlorochromal is pre'^etin 

r.UTon:r;:; : ^""^ ^-^"-^ ^ a,io.ed to reac, w„h a 

(Ph)3P'R^C00R^Ha[ 

a kyT n ..e prrsen;e o^ a ""^'^^^'^'^ ^°"^<^» -''a.n. and R« means hydrogen or a lower 

room ;rperre Tor°ac.:^^^^^^ W^e: r" ',3^^'^' " "'^^^"^^^ °' ^ " ^^^^^^'^ ^^^"^ 

activation When R ,s other than hydrogen, the objective compound (lla) is 
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obtained by conventional hyOrolysis. 
The men solvent usable illustratively includes toluene, tetranya^ofuran, dimethyl sul:oxide, t-butanoi and 
ttie like 

Examples o( ttie strony base are potassium lert-buloxide, iilhium diisopropylamide sodium hydride, n- 
t bulyllittiium and the like, and the potassium tert-butoxide is pfeferred 

(b; Process B {Synthesis of lla having alkynylene) 



[A] 



. Hal 

1 

M'-NH: CD 



LA] 



/Hal 

1 

-Y-N-B-A (2) 



[A] 



^Y-N-B-A (3) 
I 



[A] 



'X' -CHO 



^Y-N-B-A (4) 



^ (Da) 



wherein [A], A. B. R- and Y each has the same significance as defined above. Hal means halogen. X' 
25 means ethynylene-X^ (X^ is a single bond or an optionally substituted alkylene. said alkylene may contain a 
hetero atom(s) such as 0, S or N. or an unsaturated bond(s) in the chain and forms a part of X by binding 
to the ethynylene directly bound to [A]), and means -COOR^ (R* has the same significance as defined 
above), -CH2 0R^ (R^ is an aicoho! protecting group) or a functional group convertible into an aldehyde such 
as -CN or the like. 

30 

(1) The compound e is subjected to sulfonylation or carbonylation in the same manner as above to give 
a compound t. 

(2) The compound g is prepared by refluxing a mixture of a compound f, palladium bis-tripheny!- 
phosphine dichlondercopper iodide and a terminal acetylenic compound in the presence of a base in an 

35 organic solvent for 8 to 48 hours, preferably 10 to 30 hours with heating. 

The organic solvent usable includes benzene, toluene, ether, tetrahydrofuran, pyridine, triethyiamine 
and the like. 

The base usable includes triethytamme. N-methyimorpholine, dicyclohexylamine. pyhdine, 
trimethylamine, diethylamine, n-butylamine, diisopropylamine and the like. 
40 (3) The compound h is prepared by reducing the group in the form of ester, nttriie or the tike of a 
compound g with lithium aluminum hydride or a related reducing agent thereof, or oxidizing the primary 
alcohol generated by removing the group R^ in the form of an alcohol protecting group under the same 
conditions as in process A (3) above. 

(4) The compound h is subjected to the Wittig reaction under the same conditions as in Process A (4) 
45 above to give a compound (lla). 

(c) Process C (Synthesis of lib) 



50 



[A] 



I 

'X' 



N-i 

i 



-A 



(1) 



CHO 
I 

/X's 

[A] K-! 

M ' . 
) 



-A 



(2) 



(E b) 



wherein [A], A. B. X\ Y and each has the same significance as defined above. 



9 




EP 0 570 594 A1 



(1) When, as a siamng material, a cyclic compound i is used, it is allowed to react in the same manner 
as tn the Process B (3; above to give a compound j. 

(2) The compound j is subjected to the WiHig reaction under the same conditions as in trie Process A 
(4) above to give a compound (lib). 

5 Wtien a commercially available compound j is used, the step (1) can be abridged. 

The compounds of the present invention, namely tne hydro>:amic acid derivatives include optically 
active compound because of the presence of an asymmetric center. Accordingly, the compounds (I) of the 
present inventior means inclusively the botn of the opticaliy active compounds and racemic compounds. 
The compounds cf tne present invention can be orally or parenteraily administered, tn case of oral 
JO administration, a compound of the present invention may be formulated into ordinary formulations in the 
form of soiid such as tablets, powders, granules, capsules and the like, solutions; oily suspensions; liquid 
formulations sucn as syrups, elixtrs and the like. In case of parenteral administration, a compound of the 
present invention may be formulated into aqueous or oiiy suspension for injection. In prepanng the 
formulations, conventional exoptents. binders, lubhcants, aqueous solvents, oily solvents, emuisifiers. 
75 suspending agents or the like may be used, and other additives, such as preservatives, stabilizers or the 
like may also be included 

Although appropnate daily dosage of the compound of the present invention vanes depending upon the 
administration route, age, body weight and conditions of the patient, and the kind of disease to be treated, it 
can generally be between 0.05 - 1000 mg, preferably 10 - 500 mg on oral administration, and 0.01 - 300 
20 mg, preferably 0 05 - 100 mg on parenteral administration in 1 - 5 divisions 

The following Examples are provided to further illustrate the present invention and are not to be 
construed as limiting thereof 

The abbreviations used in the examples have the following meanings: Me = methyl; Et ~ ethyl; Ph = 
phenyl; THF = tetrahydrofuran; and DMF = N. N-Dimethylformamide. 

25 

Example 1 

(6E)-7-(2-PhenylsulfonvlaminQphenyl)heptenohydroxamic a cid (M ) and (6Z)-7-(2-pheny!sul- 
fonylaminophenyOhepteno-hydro xamic acid (1-2) ~ ' — 

30 
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(1) To a suspension of 9.60 g (21.0 mnnol) of 5-cartx)xypentyltriphenylenephosphonijnnbronnicle in 80 ml 
of THF IS added 4,56 g (40.6 mmolj of potassiunn ten-butylate at 0*C. After stirring at room temperature 
for 1 hr, the mi>dure is cooled again to 0*C. To the mi)cture is added a soljiion of 1.57 g (6.0 mmol) ot 
compound in 20 ml of THF. After stirring lor 1.5 hr at 0*C, the reaction soiulion is partitioned 

between toluene and water and the aqueous layer is washed with toluene. The aqueous layer is 
paditioned between methylene dtcnionde and 2N HCI and the organic layer !S washed witn water, dned, 
filtered and concentrated tc yieiG a mixture of compounas (lla-1) and (!la-2). When the mixture is 
separated ana puntieo by column cnromiatography , 0.860 g (2.39 mmiol, yteid 40''.o) of compound (Ha-l) 
and 0.675 g (1.88 mmtol, yield 31 ^'-'c} of compound (lla-2) are obtained as a pure product 
Compound (Ha- 1); mi. p = 1 16-1 19 ^C. 

'HNMR (CDCb) h: 1.30-1 55 (m, 2H), 1.55-1.78 (m, 2H); 2,10 {dt, J = 6.7, 6.7Hz, 2H); 2.39 (t. J = 7.0Hz, 
2H); 5.90 (dt. J = 15 7, 6.5Hz, 1H); 6.12 (d, J^15.7Hz, IH); 6 82 (s, 1 H); 7.06-7.62 (m. 7H); 7.66-7.84 (m, 
2H). 

IR (Nujo!); 3400-2200, 3270. 1702, 1650. 



Elementary analysis (%} for C19H21NO. S 


Calc: 
Found: 


C,63.48; 
C,63.20; 


H.5.90; 
H.5.92; 


N,3.90; 
N,3.B4; 


S,8.92 
S,899 



Compound (lla-2): m.p. = 82 'C. 

^HNMR (CDCI5) 0:1.15-1.65 (m, 4H) 1.92 (dt, J = 7.4. 7 4H2, 2H); 2.28 (t,J =^ 7.2Hz. 2H); 5.77 (dt, J=n.3, 
6.9H2, 1 H); 5.90 (d, J = 11 .3H2, 1 H); 6.62 (s, 1 H); 6.93- 7.30 (m, 3H); 7.35-7.62 (m. 4H); 7.68-7.82 (m. 2H. 
IB (NujOl): 3520-2400, 3310. 3140. 1712. 



Elementary analysis (%) for CisHpi NO^S 


Calc: 
Found: 


C,63.48; 
C,63.38. 


H.5.90; 
H,5.91; 


N.3.90; 
N,3.85; 


S,8.92 
S,8.62. 



(2} To a 4 ml solution of 359 mg (1 0 mmol) of compound (lla-1) in DMF are added 230 mg (2.0 mnno!) 
of N-hydroxysuccinimide and 412 mg (2.0 mnnol) of N.N-dicyclohexylcarbodiimide. After stirnng for 4 hr 
at room temperature, 208 mg (3 mmol) of hydroxytamtne hydrochlonde and 418 ul (3 mmol) of 
trtethylamine are added and the mixture is further stirred overnight. The reaction mixture is partitioned 
between etfiyl acetate and hydrochlonc acid. The organic layer is washed with water <x2) and a saturated 
saline <x1), dried, filtered and concentrated. Purification by column chromatography on silica gel provides 
160 mg (0.427 mmol; yield, 43 %) or the objective compound (1-1). 

^HNMR (DMSO) 6: 1.14-1.40 (m, 2H); 1.4O-1.60 (m, 2H); 1.85-2.10 (m. 4H); 6.02 (dt. J = 15.8, 6.6H2, 1H); 
6.39(d, J = 15.8Hz, 1H); 6.90-7.03 (m, IH); 7.03-7.22 (m. 2H); 7.37-7.70 (m, 6H); 8.68 (s. IH); 9.69 (brs. 
IH); 10.37 (s. IH). 
IR (Njjo!): 3700-2080. 1640. 



Elementary analysis (%) for Ci ? Hr^N^O* S* 0 4Hr 0 



Calc: 


C,59.78; 


H,6.03; 


N.7.34; 




Found: 


C. 59-83. 


H.5.87; 


N7.33; 





(3) Compound (lla-2) is reacted in a similar manner as the process (2) above to yield the objective 
compound (1-2) (yield: 42.6 %). 

'HNMR (DfvlSO) b: M2-1.56 (m. 4H). 1.80-2.05 (m. 4H): 5 49 (dt, J= 11.6. 7.1Hz. IH}; 6.31 (d. J = 1 1 .6Hz, 
IH), 7.00-7 27 (m. 4H}, 7 43-7,74 (m. 5H): 8 67 (m, 1H);9.59 (m. IH); 10.33 (m, IH). 
IR (Nj,oI): 3480-2440. 3330. 3270. 3195, 1630. 1575. 1535 
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Elementa 


r-y analysis (%) for C:sHo,N:>O.S 


Cafe; 
Found. 


C, 60.93; 
C,60.75, 


H.5.S3; 
H.5.90, 


N,7.48; 
N.7.46, 


S,8.56 
S,8 45. 



Example 2 

i5i^!j;i!Il£!:Z!£^!!!^^ ac.d (1-3) 



cn a - 3) 

\;?^NHSOjPh 

( I - 3 ) 



(2) 



than 15 m,n. A«er the mixture .s s' reVff 30 ' at "5"?", ^ "^^^'"^ °^ 

s..r,ng. The reaction ,n,xture ,s part,„onei belen to Jen. ^ " "''""^ ° ' ^ ' " "'"^ 

with water. Aqueous layers are comb^nrd .IT 1^ "^''^^ ""'^ '''' °^9^"'^ '^^^ "cashed 

between methylene chloride andTN HC, TheTo T ^^"^''^^^ '^^^^ ^"^^ 

centrated. Punficat.on by colur.rchrlatnarLhv on T " ^"^ ^ 

mr.0,, yield, 72.0 «.) o, L ob^ect^e Xo^d ,a P-^'^^^s Z.n g (6.,7 

M.p. = 130-132 *C ^' 



Elementa 


ry analysis (%) for CigHigNO^S 


Calc; 
Found: 


C,62.58; 

C.62.35; 

, 


H,5.56; 
H.5.52; 


N,4.06; 
N,4.1l: 


S,9.28 
S.9.34 



- '-^ Exa^p. , (2,.g.e ,he 

1H). ^' ^•^^'"'•^"'■^■•^6-7.^^(^.6H);8 72 (brs, 1H);9 79 (brs, lH);,0.37(b.S. 



IR (CHCI3) 3480-2600. 3350, 1665. 
Mass analysis: 

LSIMS m/z = 361 [M + H] * . 721 (2M + H]* 



HRLSlMS;forCuH,,N,O.S 


Calc. 
Found: 


361. 1221 
361. 1226. 



12 
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Example 3 



{2E)(4E)-5-(2-Phenylsulfonytaminophenyl)pentaciienohydroxannic acid it-4}, {2E/(4EhN-methyi-6-f2-phenyi- 
sulfunylaminophenyl)penladienohyclro>;amic actd (t-5) and (2E)(4E)-0-rTiethyi-5-(2-prienylsu!- 
5 fonylaminopnenyI)-pentadienohydroxamic acid 0-6) 



(m - 1 ) 



(1) 



COOEt 



NHSO.Ph 
(H b - 1 ) 



-..^NHSOePh 



( n a - 4 ) 



(3)a 




.^^s^CONH-OH 
(1-4) 



25 



(3)b 




CON -OH 
I 

Me 



NHSOjPh ( I - 5 ) 



30 



55 



^ ^ /CONHOMe 



(3)c ^^o^NHSOzPh (1-6) 



{1} To a suspenston of 14.15 g (31.1 mnnoi) of 4-ethoxycarbonylene-2-propenylenephsophontum bromide 
in 200 m! of THE is added 3.33 g {30.1 mmol) of potassium terl-butoxide at 0*C in an atmosphere of 
nitrogen After stirring for 1 hr at room temperature, the mixture is cooled again to 0 "C, To the mixture is 

40 added gradually 50 ml of a solution of 2.62 g (10.0 mmol) of compound (fll-1) in THE over a period of 
more than 10 mtn. After the mixture is stirred for about 1 hr at room temperature, the reaction mixture is 
partitioned between ethyl acetate and 2N HCI. The organic layer is washed with water and a saturated 
saltne, dried over sodium sulfate, filtered and concentrated under reduced pressure Punfication by 
column chromatography on silica gel and recrystallization from ether'hexane provides 2.65 g {7.41 mmol; 

4b yield, 74 %) of the objective compound {llb-1). 
M.p ^ 120.5 - 121. 5-C. 

^HNMR (CDCh) 6: 1.33 (t, J = 7.0Hz, 3H). 4.24 (q, J = 70Hz, 2H}, 5.93 {d J= 15.2Hz, 1H}. 6,57 {Drs, 1H); 
6.62 (dd. J= 15.2Hz, 10.2Hz. 1H); 6.77 (d. J=15.2Hz, 1H); 7.13-7.35 {m, 4H); 7.35-7.63 (m, 4H); 7.63- 
7.80 (m, 2H). 

50 IR (KBr) 3245. 2990. 1700. 1622. 1600. 1569, 1338, 1242, 1175. 1162, 11,38, 1090, 1005. 589. 555 





Elementary analysis (%) for C^^HigNOiS 




Calc: 


C,63.85; 


H,5.36. 


N, 3.92; 


S.e.97 


55 


Found. 


C.63.79, 


H,5.33. 


N. 3.90. 


S.8.88. 



(2) To a 30 ml solution of 2.60 g (7.27 mmol) of compound (IIb-1) m methanol is adaed 21.8 ml (21.8 
mmol) of IN sodium hydroxide solution and the mixture ts stirred for about 3.5 hr. The reaction mixture 
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IS panitioned between ethyl acetate and water The aqueous layer is partitionec between ethyl acetate 
am nydrochlonc acid and the organic layer is washed with water and a saturaiea saline, dned over 
magnesiunn sulfate, filtered and concentrated. Recrystallization from an ethyl acetate/ether/hexane 
solvent system provides 2.07 g (6.29 mmol, yield, 87 %) of the objective compound (lia-4) 
M.o = 241.5 - 243 5 -C 

^HNMR fDMSO) ^ 5.95 (d. J- 14.6Hz, IH) 6,77-7. 1 7 (rrt, 4H), 7. 1 7-7.35 (m, 2H), 7 41 -7.75 (m 6H) 9 88 
(brs. IH), 12.30 fbr-,1H), 

IR (KB^) 3G30-2000, 32G0. 167G, 1&20, 1603. 1330, 1314. 1280. 1 1C8, 1 155, 937, 752, 71S 591 



25 



Elementary analysis (S( 


=) for CwHisNO.S 




Caic; 


C,61.99; 


H.4.59; 


N,4,25: 


S.9.73 


Found; 


C,61.74, 


H,4.69; 


N,3,95, 


S,9.44, 



(3) (a) To an 8 nnl suspension of 645 mg (1.96 mmol) of compound (lla-4) in methylene chloride is added 
0.60 ml (6.88 mmol) of oxatyl chlonde and one drop of DMF. The mixture is stirred for 30 min at room 
temperature and then for 1 hr at 40-C and concentrated under reduced pressure to obtain acid chloride. 
In an another vessel, a suspension of 695 mg {10.0 mmol) of hydroxylamine in 12 ml of THF ts prepared, 
which IS combined with 8,0 ml of saturated NaHCOa solution and stirred for 5 mm at room temperature! 

Tn thp solution jc arjHoH thp r^rciwi^. reK- f-^rpr-,o^£3^ pa .^i - .i-^ _/ ^. .j ,i. - . ir- 

■ ^ — i„ a^^^^ I, ,e f.^. ^.-r.wuo.y yj^K^yjciik^yj o,u liM Oi c SuiuiiOH ut dfjiQ Criionoe in THF and stirred 

vigorously for 30 mm at room temperature. The reaction mixture is partitioned between ethyl acetate and 
2N HCI The organic layer is washed with water and a saturated saline, concentratea under reduced 
pressure and allowed to crystallize to obtam 400 mg (1.16 mmol; yield. 59 %) of the objective comnound 
(1-4). 

^HNMR (DMSO) 6:5.94 (d, J = 14,4Hz, 1 H); 6.73-7.08 (m. 4H); 7 14-7.30 (m. 2H); 7.43-7 74 (m 6H)- 8 99 

(brs, IH); 9.87 (brs. IH), 10.74 (brs, IH). 

IR (Nujol): 3420-2760, 3300, 3140, 1640, 1595, 1550. 



30 


Elementary analysis (%) for C17HUN2O4S 


»0.2H2O 




Calc; 


C,58.66, 


H,4.76; 


N.SOS; 


S.9.21 




Found; 


C,58,61: 


H,4.78; 


N,7-94; 


S,9.28. 



{3} (b) Compound (l!a-4) is reacted with N-methylhydroxylamine hydrochloride and treated in a manner 
similar to that set forth in the process (a) above to yield the objective compound (1-5) (yield 89 %) 
M.p. = 192.5 - 193.5'C (decomp.) 

^HNMR (DMSO) a: 3.19 (s, 3H); 6.63-7.12 (m, 4H); 6.71 (d, J-14.4Hz, iH); 7.12-7 30 (m 2H)- 7 40-7 75 
(m. 6H); 9.87 (s. IH); 10.01 (s, IH). 

IR (KBr): 3340, 3O60, 2810, 1639, 1594, 1321, 1160, 999. 591. 554. 



50 



Elementary analysis (°c 


0 tor CigHifi 






Calc: 


C,60.32; 


H,5.06; 


N, 7.82. 


S.8.95 


Found: 


C,60 17; 


H,5,10; 


N. 7.55; 


S,8.72 



(3) (c) Compound (lla-4) .s reacted with 0-methylhydroxylam.ne hydrochloride and treated in a manner 
similar to that descnbed m the process (a) above to y.eld the objective compound (1-6) (yield 54 %) 
M.p. = 174 - 175.5-C 

^HNMR (DMSO) h 3.65 (s. 3H); 5.77-6.04 (m. IH); 6 75-6.94 (m. 2H); 6,94-7.15 (m 2H) 7 15-7 30 (m 
2H): 7.40-7,77 (m. 6H): 9.87 (s. 1 H); 1 1 .24 (s. 1 H), 

IR (KBr): 3680-2320. 3330. 1662. 1620, 1502, 1485, 1448, 1330. 1 160. 1092 1060 998 755 688 588 
552 
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Example 4 



Elementary analysis {%) for Cu Hi g N-O* S 


Calc: 
Found: 


C,60.32; 
C,60.17. 


H,5.06, 
H,5 14, 


N,7.82, 
N,7.87. 


S,8.95 
S,8.98 



i- 



I 

Me 



SOjPh (nb-2) 



(2) 



25 



•SOzPh 



I 

He 



(3) 




(n a - 5) 



^^^CONHOH 



N-SOjPh 
I 

Me 



(1-7) 



(2E)(4E)-5-[2-(N-Methylphenylsulfonyiamino)phenyl]-2,4-pentadtenohyclroxamic acid (1-7) 



(1) To a solution of 1 .4 g (3.92 mmol) of compound (llb-1) in 10 ml ethyl acetate is added an ether 
solution of diazomethane prepared separately. When the yellowish color is no nnore disappeared, the 
mixture is concentrated under reduced pressure at temperature below room temperature. Purification of 
the residue using Lobar column provides 1-15 g (3,10 mmol; yield, 79 %) of the objective compound (Ilb- 
2). 

M.p. = 107 - 109'C. 

^HNMR (CDCb) 5: 1.34 (d. J = 7.0Hz, 3H); 3.18 (s, 3H); 4.25 (q. J = 7.0Hz, 2H); 5.99 <d, J= l5.2Hz, 1H); 
6.71 (dd, J = 7.8.1.2Hz, 1 H); 6.86 (dd, J = 1 5.2.10.8Hz, 1H); 7.13-7.77 (m, lOH). 
IR (Nujol): 1705, 1622, 1544. 





Elementary analysis (%) for C20H21 NO^S 




Calc: 


C,64.66. 


H,5.71, 


N,3.77. 


S.8.63 




Found 


C.64.61, 


H.569. 


N,3 79, 


S.8.51 


45 





(2) To a solution of 320 mg (0.86 mmol) of compound (llb-2) in a mixture of 4 mi of DMSO anc 1 ml of 
THF IS adaed 1.72 ml (1.72 mmol) ot 1 N potassium hydroxide solution and the nnixture is stirred tor 2 
hr. The reaction mixture is pamtioned between methyl ethyl ketone and IN HCI. The organic layer is 
50 washed with water and a saturated saline, dned, filtered and concentrated. The residue ts dissolved m 5 
ml of ethyl acetate and the solution ts filtered with Milipore and concentrated. Recrysiallization from ether 
provides 228 mg (0.66 mmol: yield, 77 %) of the objective compound (lla-5) 
M.p. = 188 - 190-C 

^HNMR (DMSO) 6: 3.14 (s, 3H); 6.04 (d, J= 15, GHz. 1H). 6.73 (dd, J = 7.8.1.2Hz, 1H); 7.02- 7.46 {m, 5H), 
5b 7.76-7.90 (m. 6H), 12.34 (brs, 1H). 

IR (Nujol). 3340-2000. 1678, 1618. 1592. 
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Elemeniary analysis (%) for CnH.vNO.S 



Calc. 


C, 63.00; 


H,5-00, 


^,4.08, 


S.9.37 


Found 


C.62.76. 


H,4.99 


N,4 09, 


S.9.38. 



(3) Corr.pound (lla-5) ,s reacted ,n a n^anner analc^ous to that set fo^h ,n Exarr.ple 3 (3)(a) to q,v. rn. 
objective compound (1-7) (yield, 71 %). ^^^^ ^ 

^HNMR (CDCI3) 6 3 15 (s, 3H;, 5.88-6.20 (brn.. 1 H); 6.66-6.95 (m, 2Hj; 7.05-7 87 {r^ 10H) 
IR {Nujol;: 3680-2000. 3180, 1648. 1610 ^ 



20 



Mass analysis: 

LSIMS m z = 359 [M + H]\ 717 [2M 



HRLSIMS- forCisHisNrO.S 


Calc : 
Found: 


359 1065 
359.1066. 



Elementa 


y analysts {%) for CgH, gN^O. S- 0.2C. oO-0.2H, 0 


Calc: 
Found: 


C.59.92; 
C,59.95; 


H.5.46; 
H,5.52; 


N,7.43; 
N,7.47; 


S,6.51 
S.8.31. 



Example 5 



(2E)(4E)^5^henylsulforiyla^ 



ro>amic acid (1-8) 



35 



(m- 1) 



a^CHO 
NHSOjPh (2) 

(n- 1 ) 




COOEt 



CN 
NHSOjPh 



(3) 
(nb-3) 



40 



^^NHSOjPh 



( n a 



(4) 
6) 



a.^CONH-OH 
In 
.IHSO,J 



• Ph 

( I 



8) 



50 



(1) To a 100 ml solution of 2,09 g (8 mmol) of compound (MM) ,n benzene ,s added 292 a 19 59 mmoh 
Of .np eny,enephosphorany.,dene acetaldehyde and ,he m,x,ure .s refluxed for f hr The tn 

mmol, yield. 85 /o) of the objective compound (llf'-l| y 
M p. = 135 - 136-C 

Z'TATTny ' ^H,, 6.8, (US. tH,: 7.04-7.8 ,m, ,H,: 7.20-7.80 ,m. 9H). 9.52 

IR (KBr): 3260, 2830, 2750, 1672, 1622. 1599. 
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Elementary analysis ^°/o) io' C- ^ H- sNOjS 


Calc: 
Found: 


C.62.70, 
C.62.47, 


H,4.56i 
H,4.65. 


N 4.67, 
N 4.80, 


Si 116 

S,10,87 



(2) To a 12 m! soluiion ot 1.87 g (6.51 mmol) of connpounci (III'-I) in d!0>ane are added 0.700 mi (6.58 
mmol) of ethy! cyanoacetate and 48 ul (0.49 mmol) of pipendme under ice-cooling and the miKiure is 
stirred tor 8.5 hr at room temperature. Tne mixture is concentrated ana crystaliizeo from toluene to yieic 
a crude product (llb-3). Recrystaliization from ethyl acetate^toluene provides 1.84 g (4.81 mmol; yietd, 74 
""/ot o1 tne puriiieo objective connpound (lfb-3). 

M.p. = 176 - 178-C. ^HNMR (CDCI3) 1.39 (t, J = 7. GHz, 3H); 4.36 (q. J = 7.0Hz, 2H); 6.59 (brs. 1H); 
6.92-7.80 (m, 11H), 7.87 (d, J = n.2Hz. 1H). 

IR (KBr) 3230, 3130, 2980, 2220, 1718, 1610. 1588, 1568, 1328, 1252, 1165, 1090, 754, 738, 551. 



Elementary analysis (%) for CjoHig 


N2O4S 




Calc; 


C,62.81; 


H,4.74; 


N,7.33, 


S,8.38 


Found: 


C.63.11; 


H,4.92; 


N,7.19, 


S.8.15 



20 

(3} Compound (Ilb-3) is reacted in a manner analogous to that described in Example 3 (2) to give me 
objective compound (IIa-6) (yield. 73%). 
M.p. = 241 - 244 -C. 

^HNMR (DMSO) 6: 6.88-7.10 (m. 2H); 7.23-7.44 (m, 2H); 7.44-7.72 {m. 6H). 7.72-7.92 (m, 2H); 10.00 (brs. 
25 1H). 

IR (KBR): 3700-2680. 3270, 2220. 1725, 1608, 1582. 1567. 1317. 1195. 1152. 1088, 752. 733. 



Elementary analysis (%) for Ci g Hi 4 N2O4 S* 0.2H-O 


Calc: 
Found: 


C,60.39; 
C,60.34; 


H,4.05; 
H.4.01; 


N,7.83: 
N,7.82; 


S,8 96 
S,8 76 



(4) Compound {lla-6) (0.304 g, 8.58 mmol) is reacted in nearly the same manner as that described in 
Example 3 (3)(a) except that, in the final purification process, the product is washed several times with 

35 

ether to yield 0.156 g (4.23 mmol; yield, 49 %) of the compound (1-8) in almost pure form. 
M.p. = 150 - 180-C (decomp.) 

^HNMR (DMSO) 6: 6.83-7.10 (m, 2H); 7.17-7.89 (m, 10H); 9.32 (brs, IH); 9.99 (brs, 1H); 11.27 (brs, IH). 
IR (KBR): 3680-2280.3270, 2220, 1635. 1612, 1580, 1449, 1328, 1158. 1091. 758. 738, 688, 588. 551. 

40 . . 



Elementary analysis (%) for Ci8HisN3O4S-0.2H2O 


Calc: 
Found: 


C,57.96; 
C, 58.07; 


H,4.16; 
H,4.15; 


N,11.27; 
N.1 1.09; 


S,8 60 
S,8.4B. 



45 



50 



5b 
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Example 6 



(2E)f4EK6Eh 7-(2-Phenylsulfonylanninopheny!)-heDtatrieno-hydroxarnic acid (1-9.' 



(in- ] ) 



(1 



7^ ^L^n: 



NHSO^Ph (E b - 4 ) (2) 



X^NHSOjPh (3) 
Cn a - 7) 




.v/CONHOH 

NHSO.Ph 

(1-9) 



25 



35 



(1) To a 30 ml solution of 1.76 ml (12 6 mmoli of dnsopropylamine in THF is added n-butyllithium (1.6 M 
solution in hexane; 7 90 m.!; 12 6 mmo!) at -20*0 in an atmosphere of nitrogen. After stirnng for 20 mm 
at 0-C, the nwxXure is cooled to -78 • C To the mi>r1ure is added dropwise 20 ml soiution of 2.68 g (11.4 
mmoi) of methyl (2E,4E)-6-dimenthoxyphosphDnyiene-2,4-hexadienoate in THF over 20 mm. The mixture 
IS stirred for 30 min while maintaining the temperature at -78 -C. Thereafter, to the mixture is added 
dropwise and gradually a 10 ml solution of 0.998 g (3.82 mmol) of compound (ltl-1) in THF over 15 min 
at -50 'C. The reaction mixture is warmed up to room temperature over about 1.5 hr. then ammonium 
chlonde solution and ethyl acetate are added therelo. The organic layer is washed with a saturated 
saline, dned, filtered and concentrated. Purification by column chromatography on silica gel and 
recrystallization from chloroform/methanol provides 0.733 g (1.99 mmol. yield, 52 %) of the objective 
compound (llb-4). 
M.p. = 189.5 - 191 'C. 

^HNMR (CDCI3) (400 MHz) h: 3.77 (s, 3H); 5.93 {d. J = 15.3H2, 1H); 6.38 (dd, J = 14.4.1 1 .2H2, 1H); 6.51- 
(dd, J = 14.4,10.5Hz. IN); 6.54 (s, 1H); 6.55 {d, J = 14.4Hz. 1H); 6.63 (dd. J = 14.4. 10.5H2, 1H); 7.17-7.26 
(m, 3H);7.33 (dd. J = 15.3, 11.2Hz. 1H); 7.40-7.49 (m.3H); 7.52-7.58 (m. 1H); 7.69-7.76 (m, 2H). 
IR (Nu)Ol): 3260. 1710. 1626. 1608. 1330, 1222. 1162. 1138, 1090, 1008. 760, 739, 722. 602, 555. 





Elementary' analysis {%) for C2CH19NO4S 


0.2K.O 




Calc: 


C,64.40; 


H.5.24; 


N,3.75; 


S.8.59 


40 


Found: 


C.64.56: 


H,5.06; 


N,3.77; 


S,8.54. 



(2) To a 5.0 ml suspension of 0.500 g (1.35 mmol) of compound (llb-4) in methanol is added 2.7 ml (2.7 
mmol) of IN potassium hydroxide solution and the mixture is stirred overnight at room temperature. 
When the starting materials st.ll remain tn the mixture, the stirring is continued for another 4 5 hr at 40 * C 
after the addition of 2 0 ml of DMSO and 1.35 ml (1.35 mmol) of potassium hydrox.de The reaction 
solution IS partitioned between ethyl acetate and water and the organic layer is washed with water. The 
aqueous layers are combined and partitioned between 2N HQ and ethyl acetate The organic layer is 
washed with water (x3) and a saturated saline (x1). dried, filtered and concentrated. Recrystallization from 
ethyl acetate/methanol provides 0.333 g (0 938 mmol; yteld. 69 %) of the objective compound (lla-7) 
M.p, = 233,0 - 234.5 -C (decomp.) 

^HNMR (DMSO) &: 5.93 (d. J-15.2Hz, 1H): 6.51 (dd. J = 14.2, 1 1 ,2Hz. 1H); 6.60-7 00 (m 4H) 7 10-7 40 
(m, 3H). 7,46-7.72 (m, 6H); 9.88 (brs. 1H). 12.24 (brs. 1H), 

tR (Nujol): 3255, I688, 1678. 1622 1607, 1592. 1330. 1275. 1160. 1155, 1001,756 734 
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Elementary analysis /°/o) tor CisH'/NO^S 


Cai:\: 
Found 


C.64.21. 
C.64.13, 


H,4.82; 
H,4.85, 


K,3.94; 
N.4.02, 


S.9.02 
S.8.84. 



(3; ConnDOuncl {lid-7j ts reacted in nearly the same manner as that described in Example 3 (3) (a) except 
tnal. in the fina! purification process, the product is washed 6 - 8 times witn ether to yteid the objective 
compound (1-9) {yield. 60 %) 
M.p. = 172.5 - 175.5 ' C (decomp.) 

^HNMR (DMSO) b: 5 92 (d, J ^15.1 Hz, 1H); 6.37-7.02 (m. 5H), 7.06-7.40 {m, 3H); 7.46-7.80 (m, 6H), 8.98 
(brs. 1H); 9.85 (brs. IH); 10.68 (Drs, 1H). 

tR (NjjoI): 3285, 1653, 1622, 1697, 1598. 1568, 1146, 1087. 1042, 755. 739 



IS 


Elementary analysts {%) for C19H18 


U2O1S 






Calc: 


C,61.61; 


H.4.90; 


N,7.56; 


S.8.65 




Found; 


C,61.56; 


H,5.02; 


N7.34; 


S,8.44. 



35 



Example 7 

(2E)(4E)-5-(3-Phenytsuifonylaminopheny[)pentad!eno-hydro>amic acid (1-10) 





COOEt 



(2) 



NHSOjPh (n b - 5 ) 
COOH /-^:s^,^^^C0ONHOH 



(3) 




NHSOjPh ( n a - 8 ) 



NHSOjPh ( I - 10) 



45 



(1) Compound (III-2) is reacted in an analogous manner to that described in Example 3 (1) to obtain a 
crude product as a mixture of cis- and trans-isomers. It is subjected to chromatography over silica gel to 
remove reagents and to Lobar column chromatography (x2) to separate the objective compound (llb-5) in 
trans form (yield, 21 %) 
M.p = 105 - 106-C. 

'HNMR (CDCI3) i: 1.32 (t. J = 7.2H2. 3H); 4.23 (q, J = 7.2H2, 2H); 5.99 (d. J = 15.2H2, IH). 6.68-6.92 (m, 

3H); 6.92-7.09 (m. IH); 7.13-7.30 (m, 3H); 7.30-7.62 (m, 4H); 7.72-7.86 (m. 2H) 

IR (KBr) 3220, 2980 1682, 1628, 1581, 1340. 1330, 1248, 1180, 1157. 989, 685, 581. 550. 





Elementary analysis (%} for C1SH19NO4S* 


0 IHi.O 




Calc: 


C.63.53; 


H.5.39; 


N,3.90; 


S,8.92 


50 


Found; 


C.63 45; 


H,5.25; 


N,3.96; 


S.8.91. 



(2) To a 30 ml solution of 291 mg (0.813 mmol) of compound (llb-5) in DMSO is adaed 1.64 ml (1.64 
mmol) of 1 N sodium hydroxide solution and the mixture is stirred for 2 hr at room, temperature. First, tfne 
mixture IS partitioned between ethy! acetate and water and the aqueous layer is then partitioned between 
ethyl acetate ana 2N HCt. The organic layer is washed with water (x3) and a saturated saline (xl). dried, 
filtered and concentrated under reouced pressure. Crystaiiization provides 228 mg (0.693 mmol; yield, 85 
%) of the compound (lla-8). 
M.p. = 188 - 190- C. 
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'HNMR (DMSO) b: 6.04 {d, J ^ 15.2H^. 1H); 6.87-7.10 {m, 3Hj; 7,16-7.41 (rT;, 4H), 7 48-7.66 (m. 3H) 7 72 
7.85 (m, 2H), 10.38 {tjrs, IH); 12.25 (brsjH), ^' 
IR (KBrj 3680-2000, 3239. 1678, 1610. 1530. 1328, 1309, 1270, 1152, 1155 1091,998,685 581 549 



Elementary analysts (%) iof Ci/HisNOiS 


Calc. 
Found: 


C,61.99; 

C, 61.89; 


H,4.59, 
H,4.59; 


N,4.25, 
N,4 17, 


S,9 73 
S.9.57. 



(3) Compound (lta-8) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to give the 
objective compound (1-10) (yield, 86 %). 
M.p. = 94 - 111 - C (decomp.) 

^HNMR (DMSO) h: 6.01 (d, J = 14.8Hz, 1H); 6.75-6.95 (m, 2H); 6.95-7.10 (m. 1H); 7.10-7 35 (m 4H) 7 46- 
7.69 (m 3H); 7.69-7.87 (m. 2H); 8.98 (brs, 1H), 10.35 (s, 1H); 10.74 (s. 1H). 
IR (KBr): 3680-2000, 1642. 1612. 1580. 



Elementary analysis (%) for Ci7H,cNrO4S.0.1 H2O.0.25C4HicO 


Calc: 
Found: 


C.59.28; 
C,59 21; 


H,5.17; 
H,5.18, 


N,7.68; 
N.7.90; 


S.8.79 

C O -70 



Mass analysis: 

LSIMS m/2 = 345 [M + H] + , 689 [2M + H] + . 



HRLSIMS; for Ci7Hi7N20aS 


Calc: 


345.0908 


Found: 


345.0911. 



Example 8 



(2E)(4E)-5-[3-(N-Methylphenylsulfonylaminophenyl)-pentadienohydroxamic acid (1-1 1 ) 




MeNS0:Ph (D a - 9) MeNSO^Ph (I -11) 



(1) Compound (llb-5) is reacted ,n a manner analogous to that set forih m Example 4 (1) and punf.ed by 
chromatography on siiica gel to give the objective compound (llb-6) (yield 85 %) 
M.p. = 103 - 105-C 

^HNMR (CDCb) 6: 1.32 (t, J = 7.2Hz. 3H): 3.19 (s, 3H); 4.23 (q. J = 7.2Hz, 2H); 5.99 (d J = l5 2Hz 1H) 
6.66-6.91 (m, 2H), 6.91-7.06 (m. 1H); 7.14-7.68 (m, 9H) . ■ . ■ 

IR (KBr): 2930. 1700, 1620. 1577. 1345. 1331. 1309. 1241. 1176. 1165, 1132. 1009. 830. 729. 688. 590. 
562, 
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Eienr^entary analysis f°o} io' CpoH: - NOiS 


Calc: 
Found 


C,64.67, 
C,64.74, 


H,5.70, 
H,5.80, 


N,3,77; 
K,3.74. 


S,8.63 
S,8.36, 



(2) Comoound (IIb-6) is subjected to hydrolysis in a manner analogous to tha* se\ torth in Example 7 (2) 
to give tne compound (lla-S) (yield, 70 °c), 
M.p. ^ 165 - 169 "C. 

^HNMR (DMSO) b: 3.16 {£ 6.02 (d, J - l5.0Hz, IH); 6.92-7 17 (m, 3H); 7.20-7.43 (m, 3H}, 7.45-7.80 

(m, 6H): 12.31 (brs, IH). 

IR (KBr) 3680-2000, 3000, 1683, 1612, 1578. 1445, 1349, 1308. 1272. 1256. 1168. 1151, 995, 729, 689, 
588, 561 



Elementary analysis {%} for CieHi? 


NOaS 




Calc: 


C,62.96; 


H,4.99; 


N,4.0a; 


S.9.34 


Found; 


C,62.69; 


H,5.12; 


N.4.03; 


S,9.05. 



(3) Compound (lla-9) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to give the 
objective compound {!-ll) {yield, 87 %) 

^HNMR (DMSO) 5: 3 15 (s, 3H); 6 01 (d, J = 14.8H2, IH); 6.80-7.42 {m. 6H); 7.42-7.83 (m. 6H); 9,00 (s, 

IH); 10.78 (s, IH). 

IR (KBr) 3700-2000, 1645. 1612. 

Mass analysts; 

LSIMS m'2: = 359 [M + H] + , 717 [2M + H] + 





HRLSIMS: for CisHicNsOaS 


3D 


Calc: 


359.1065 




Found: 


359.1072. 



Example 9 

(2E)(4E)-5-(4-Pheny lsulfonylaminophenyl)pentadieno-hydroxamic acid (1-12) 



40 



(m- 3) 



(1) PhSO.NH 




(2) PhSO^NH 




(3) PhSO^NH 




^^COOEt 

(n b - 7) 

,^COOH 
(D a -10) 
_^CONH-OH 
(1-12) 



(1) Tc a 50 ml suspension of 7.08 g {15.5 mmol) of 4-ethoxycarbonylene-2- 
propenylenelriphenylenephosphonium bromide in THF is added 1.68 g (15.0 mmo^) of potassiumi tert- 
butoxide at 0 * C in an atmosphere of nitrogen and tne mixture is stirred for 30 mm at room temperature 
and then cooled again to 0 * C To the miKlure is added dropwise a 15 ml solution of l.3i g (5.01 mmol) 
of compound (111-3) m THF over 5 mm followed by stirring for 30 mm at O'C. The reaction is carried out 
for 3 hr at room temperature and overnight under heating to reflux The reaction mixture is then 
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partitioned between ettiyl acetate and 2N HCl. The organic layer is washed with water and a saturated 
saline, dried, filtered and concentrated Purification by column chronnatography on silica ge; and 
recrystallization from ettier/tiexane'ethyl acetate provides 0.343 g (0.960 mmol, yield. 19 %) of the 
compound (llb-7j. 
5 M.p ^ 166 - 169'C 

^HNMR {CDC!3)6: 1.31 (t. J = 7.2Hz, 3H), 4.22 {q, J-7.2Hz, 2 H). 5.96 (d, J-15.2Hz, 1H), 6 66-6.86 (m, 
2H), 6.95 (brs, 1H). 7.02-7.12 (m, 2H) 7.29-7.61 (m, 6H); 7.76-7.86 (m, 2H) 

IR (KBr). 3210, 1682, 1623, 1602, 1510, 1470, 1370, 1344, 1332, 1310, 1252, 1155, 1142, 1088, 996, 
918, 844, 575 



Elementary analysts (%} for CtsHi9NO4S-0.1H2O 


Calc: 
Found: 


C,63.52; 
C,63.41; 


H,5.39. 
H,5.51; 


N, 3.80; 
N, 3.80; 


S,e.92 
S.e.97. 



(2) Compound {ilb-7) is hydrolyzed in a manner analogous to that set forth in Example 6 (2) using 
sodium hydroxide solution to yield the compound (Ha-10) {yield, 92 %). 
M.p. = 261 - 270-C (decomp.) 

^HNMR (DMSO) 5: 5.94 (d, J = 15.2H2, 1H): 6.84-7.06 {m. 2H); 7.06-7.20 (m, 2H); 7.20-7.37 (m. 1H); 7.37- 
7.49 (m. 2H); 7.49-7.68 (m, 3H), 7.74-7.86 (m. 2H). 
IR (KBr): 3680-2000, 3280, 1670, 1618, 1600, 1508. 
Mass analysis: 

LSIMS m/z = 330 [M + H] + , 659 [2M + H] + 



HRLSIMS: for CitHuNO.S 


Calc: 
Found: 


330.0799 
330.0797 



30 

(3) Compound (lla-10) is treated in a manner analogous to that set forth in Example 3 (3) (a) and further 
washed with ether to yield the objective compound (1-12) (yield. 49%). 
M.p. = 171 - 1 75 "C (decamp.) 

^HNMR (Dfv^SO) h: 5.94 (d. J = 15.0Hz, 1H); 6.74-7.28 (m, 5H); 7.35-7.49 (m, 2H); 7.49-7.67 (m, 3H); 7.72- 
35 7.84 (m. 2H); 8.95 (brs. 1H); 10.20-10.90 (m, 2H). 

IR (KBr): 3280, 3140, 2930, 2860. 1645, 16l0. 1598. 1508. 



Elementary analysis {%) for CuHieNpOiS 


•O.IH2O 


Calc: 


C,58.98; 


H,4.72, 


N,8.09; 


S,9.26 


Found: 


C.58.91; 


H,4.71; 


N.8.12; 


S.9.04. 
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Exannote 10 



{2E)(4E)-ej-M,5-Dimethoxy-2-phenylsultonylami^iouhenyl)-pernadienohydroxamic acid (1-13; and (2E)(4Ei-5- 
{4,5-diriydroxy-2-Dhenyisuifonyiam)nophenyT)pentadienohydroxarTiic acid (i-14) 



iieO 



( in - 4 ) 




(l) MeO-V.;:^^NHS02Ph (Hb-S) (2) 



WeO-^\;:^^NHS02Ph (3) MeO 

(n a -11) 



-Vo:^NHS02Ph 
( I -13) 



HO 



CONHOH 



(4) HO-\^-NHSO:Ph (1-14) 



(1) Compound (I11-4) is reacted m a manner analogous to that set forth in Example 3 (1) to yield the 
objective compound fllb-8) (yield. 74 %). 
M.p = 199 - 201 -C 

^HNMR (CDCI3) 1.33 (t, J=7.2Hz, 3H); 376 (s. 3H); 3.90 (s,3H); 4.24 (q, J = 7.2Hz, 2H), 5.89 (d, 
30 J=15.2H2. 1H); 6.43 (s, 1 H); 6.43-6.73 (m, 2H); 6.65 (s, 1 H);6.93 (s, 1 H); 7.16 (dd; J = 15.2H2, 10.2H2, 
1H); 7.38-7.62 (m, 3H); 7.65-7.78 (m, 2H). 
IR (NujOl): 3280. 3200, 1702. 1692. 1622, 1602, 1519. 



35 


Elementary analysis (%) for C2 


iH23NObS. 


O.2H2O 




Calc: 


C.59.89; 


H,5.61; 


N,3-33; 


S7.61 




Found: 


C.59.79: 


H,5.49; 


N.3.45; 


S7.37 



(2) To a 10 ml solution of 2.09 g (5.01 mmol) of compound (llb-8) in DMSO is added 10.0 ml (10.0 
mmo!) of IN potassium hydroxide and the mixture is stirred for 2 hr at room temperature and for 1 hr at 
45 "C. The reaction mixture is partitioned between methyl ethyl ketone and 2N HCl. The organic layer is 
washed with water (x3) and a saturated salme (>1). Each aqueous layer is again extracted with ethyl 
acetate. The organic layers are combined, dried, filtered and concentrated. The crude crystals, when 
washed with ether, gives i .90 g (4.88 mmol, yield, 98 %) of the objective compound (lla-1l) 
M p = 237 - 240 -C 

^HNMR (DMSO) h 3.55 (s. 3H); 3.79 (s, 3H), 5 87 (d. J = 1 S.QHz.l H); 6 40 (s. 1H), 6 75- 6.97 (m, 2H); 
7,06 (ddd. J = 15 0. 8.0, 3.OH2, IH) 7 16 (s, IH); 7 45-7.74 (m. 5H); 9 68 (brs, 1H), 12 20 (brs, 1H) 
IR (Nujol): 3275. 1682. 1622. 1600. 1520, 



Elementary analysis <°'o) lor Ci e Hi 9 NG^S 


Calc: 
Found 


C.58.59; 
C.58,56: 


H.4.93; 
H.5,20; 


N.3.60; 
N,3.53; 


S,8.23 
S,7.93. 



(3) To an 8 ml suspension of 779 mg (2.00 mmol) of compound (lla-11) in methylene chloride is added 
oxalyl chloride alone. A drop of DMF is added only when the evolution of gas is not observed. The 
reaction is earned out in an almost the same manner as that set fodn in Example 3 (3) (a) lo yield 524 
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mg {1.30 mmol, yield, 65 %j of the objective compound (1-13) 
M p = 216 - 220-C. 

^HNMR fDMSO) 6: 3.55 {t. 3H); 3 79 (s. 3H) 5.89 (d J = 14.0H2 IHj; 6.39 (s, IH); 6.66-7.09 (m, 3Hj; 
7.17 (s, IH), 7.45-7.73 (rri. 5H), 6.96 (Drs, IH), 9.65 (brs,1H), 10.71 (brs, IH) 
IR (Nujot) 3305, 3120. 1638, 1594 1516 



Elementary analysis (°.o) for CisH^cNpOtS 



Calc: 
Found: 



C,56 42; 


h.4.99; 


N,6.93; 


S 


7.93 


C,56.18; 


H.5.12; 


N,6.90; 


S 


7.68. 



(4) To £ 30 ml suspensfon of 202 mg (0.500 mol) of compound (1-13) in methylene chlonde is added 95 
ul (1.00 mmol) of boron tribromide at room temperature in an atmosphere of nitrogen and the mixture is 
stirred for overnight. The reaction mixture is partitioned between ethyl acetate and water. The organic 
layer is washed with water (x2) and a saturated saline (x1). dried, filtered and concentrated. The resultant 
crude product, when washed with ether, gives 0.123 g (0.327 mmol; yield. 65 %) of the objective 
compound (1-14) 

^HNMR (DMSO) 6; 5.83 (d, J = 14 6H2, IH); 6.33-6.74 (m, 3H); 6.76-7.01 (m, 2H); 7.37-7 71 (m 5H)- 8 60- 
9,75 (m IN); 9.05 (s, 1H). 9.48 (s, IH); 9.52 (s, 1 H); 10.62 (s. IH). 
IR (Nujoi) 3450, 3315. 3120, 164C, 1622, 1595, 1515. 





Elementary analysis (%) for Ci/HigN^OgS 


.O.5H2O 


25 


Calc: 


C,52.97. 


H,4.45; 


N,7.27i 


S,8.32 


Found; 


C,52.75, 


H,4.40; 


N,6.95; 


S,8.27. 
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Example 1 1 



(2E)-(1-Phenylsulfonylindol-2-yl)prope nohydroxamic acid (1-15) 




SO.Ph (D a -12) SO.Ph (1 -15) 



50 



(1) To a 50 ml solution of 1.75 ml (10.8 mmol) of tnmethyl phosphonoacetate in THF ,s added at once 
0 420 g (10.5 mmol) of 60 % (m oil) sodium nydnde at O'C in an atmosphere of nitrogen After st.rnng 
for I hr a! room temperature, a 12 mi solution of 1.03 g (3.62 mmol) of compound (111-5) ,n THF is added 
to the mixture gradually. After st.rnng for 60 mm at room temperature, the reaction mixture .s partitioned 
between ethyl acetate arxJ 2N HCI. The organic layer is washed w,th water and a saturated saline dried 
filtered and concentrated. The residue, when purlf.ed by chromatography on silica gel and recrystallized 
from methylene chloride/efher/hexane, gives 0.872 g (2.55 mol, yield, 71 %) of the objective compound 
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(llb-9i. 

M.p, = 140 ' 142*C. 

^HrslMR (CDCb) 6; 3.85 (s, 3H), 6.38 (d. J=16.0H2, IH); 6.98 (s, 1H); 7.21-7 57 (m, 6Hj, 7.70-7.80 (m, 
2H), 8.23 {dd, J ^8 4, 1.0Hz, IH), 8.39 (dd, J = 16.0,1 -OHz, IH). 

IR (KBr) 3060. 2950, 1709. 1625, 1580, 1542. 1369, 1332, 1222, 1208, 1167. 738, 725, 585, 566 





Elementary analysts 


/o 


) tO^ C:eH:. 


NOiS 






Calc: 


C,63.33; 




H,4.43: 


N.4.10i 


S,9.39 


70 


Found: 


C,63.32; 




H.4.52; 


N.4.10; 


S.9.46. 



(2) Compound nib-9) is reacted tn a nnanner analogous to that set forth in E>:ample 6 (2) using sodiunn 
hydroxioe aqueous solution to yield the objective compound (Ila-12) (yield, 40 %). 
M.p. = 214 - 218-C. 

^HNMR (DMSO) h: 6.60 (d. J = 15.8H2. IH); 7.23-7.80 (m, 9H); 8.12 (d. J = 8.4H2, IH); 8.22 (dd, 
J = 1 5.8Hz. 0.7H2. 1 H); 1 2.70 (brs, 1 H). 

tR (KBr): 3660-2000. 1681, 1620, 1542, 1448, 1418, 1378, 1330, 1270, 1225, 1191, 1172, 1145. 758. 585, 
565. 



Elementary analysis (%) for CwHisNO^S 



Calc: 
Found: 



C,62.37; 


H,4.00, 


N.4.28; 


C,62.46; 


H,4.14; 


N,4.38; 



S.9.79 
S,9.51 
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(3) Comoound (Ila-12) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to yield the 
objective compound (1-15) (yield, 93 %). 
M.p. = 179 - 184'C (decomp.) 

^HNMR (DMSO) h: 6.47 (d, J-15.8Hz, 1H); 7,22 (brs, IH); 7.24-7.80 (m. 8H); 7.95-8.16 (m, 2H); 9.19 
(brs, IH); 10.91 (brs. IH). 

IR (KBr) 3680-2400. 3370, 3120, 2860, 1658. 1618. 1445. 1358, 1170. 1145. 1086. 755, 728, 581, 568. 



Elementary analysis (%) for Ci7Hi*N204S 



Calc: 


C,59.e4; 


H,4.12: 


N,8.18; 


S.9.36 


Found: 


C.59.37; 


H,4.18; 


N,7.92; 


S.9.11. 



40 



50 
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Example 12 



(2E).4Z;-5-{l-Phenyls ulto riylindol-2-yl)peniadienohydf Oxamic acid (1-16) and f2E>M- 
pheriyii;ullonylindol-2-yl;panladiefiohydroxamic add (PTfj 



30 




-1 

/ 

/ -1) 



(m- 5) 



SO:Ph 

(n b - 10) 



(2) 



'COOEi 
(3) 




I 

SO,Ph 



COOH 



(I) 




(n a - 13) ^ 
xCONHOH 



SOjPh (I -16) 



\ 



jl 




SOjPh 

(n b -11) 



(3) 



SOjPh 



COOH 




(n a -H) 



r 

I 

SOzPh 



^CONHOH 



(I -17) 



35 



L^on Z i * !' ' ""'"""^ '° '''' Example 3 (1) to obta.n a 

react,on m,xt.re contam.ng c,s-,somer (llb-10) and trans-isomer (llb-11). The resultant mixture is 

1 ohTnnl °" 9el (o rerrove side products originated from reagents and then to 

Loba, column chromatography to separate the c.s-isomer (Kb-IO, and trans-isomer (Li,) from each 



<o Compound (tlb-10): yield, 57 %. 
M.p. = 108 - 111 - C. 



J-115H2. 1H). 667 (s, 1H);7.13-7.83(ni, 10H); 8.21 (d.J = 86Hz 1H) 

Zr^^' ^^63. 1250, 1,71, 1141, 1088, 1040, 1032, 721, 689, 598, 



Elementary analysis (%) for CoiH^gNO^S 



Calc: 
Found: 



C,66.13i 


H.5.02. 


N,3.67; 


S.8,40 


C,65.98; 


H.5.03; 


N,3.86; 


S.8.14 



ComDound (Ilb-11); yield. 6 %. 
M.p. = 120 - 122-C 

J 15.5,1 1.0 7H2,1H). 6.92(5, 1H, 7.17-7.66 (m,8H); 7.66-7.78 (m 2H)- 8 21 (d J-ft?H^ 1H1 

IR (KBr): 3060, 2980, 1701. 1628, 1541, ,445, ,368, ,308, 1242 , , 8, , 1 1 "'o, nsJ ns'l 745; 5^^^^ 564. 
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Elementary analysis (%) tor Cpi H- 9 NO. S- 0.2H:. 0 



Calc: 


C,65,5l; 


H,5.08; 


N.3.64i 


S,8.33 


Found. 


C.65.51, 


H.5.06. 


N,3.68, 


S,8.44. 



(2) To an 8 nnl solution oi 0.593 g (1.55 mmol) of compound (ilb-IO) in methylene chloride is added 
0 121 g (0 475 mmol) of lodme and tne mixture is stirred for 2 days at room temperature Tne reaction 
mixture 'S partitioned between ethyl acetate and sodium thiosultate solution. The organic laye' is washed 
with a saturated salne, dried, filtered and concentrated. The crude product, when purified by chrom,atog- 
raphy on silica gel and Lobar column chromatography, gives 0,194 g (0.509 mmol; yield. 33 %) of the 
objective compound (llb-i 1 ) 

(3) Compounds (Ilb-10) and {llb-11) each are subjected to hydrolysis in a manner analogous to that 
described m Example 7 (2) to give the objective compounds (lla-13) (yield. 68 %) and {Ila-I4j (yield, 43 
%). 

Compound (lla-13): 
M.p. = 196 - 199~-C. 

^HNMR (DMSO) 6: 6.21 (d, J=l5.2Hz, 1H); 6.74 (I, J = n.7Hz, 1H): 6.86 (s, 1H); 7.15 (d, J = n.4Hz, 1H); 
7.23-7.78 (m. 9H); 8 12(d, J = 8.2Hz. 1H); 12.43 (brs, 1H). 

IR (KBr) 3680-2000. 1678, 1615. 1580, 1371, 1278. 1174, 1039. 721, 590. 568, 551. 
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Elementary analysis (%) for C-HisNO.S 


Calc: 
Found: 


C,63.92; 
C.63.92; 


H,4.35; 
H,4.60; 


N,3,92; 
N.3.88; 


S.8.98 
S.8.93. 



35 



40 



45 



50 



Compound (lla-14): 

M^p^ ^ 202 - 210' C (decomp.) 

^HNMR (DMSO) 6; 6.07 (d, J^lS.OHz, IH); 7.11 (dd, J^15.2. 11.2Hz, 1H); 7.22-7.64 (m, 9H), 7.68-7.87 
(m, 2H); 8.11 (d, J =8.0H2, 1H). 

IR (KBr): 3700-2000, 1688. 1612, 1582, 1448. 1378, 1308, 1265, 1182. 1170, 1152. 1090, 745, 588, 570, 
560. 

Mass analysis: 

LSIMS m/z = 354 [M + H] + , 707 [2M + H] + . 



HRSIMS: for CgHieNO^S 


Calc; 
Found: 


354.0799 
354.0799. 



(4; Compounds (lla-13} and flla-14) each are reacted in a manner analogous to that set forth tn Example 
7 (3) to obtain the objective compounds (1-16) {yield, 95 %) and (1-17) (yield, 81 %). respectively. 
Compound (1-16): 
M p = 152 - 156 • C (decomp ) 

^HNMR (DMSO) &: 6 17 (d, J= 15 OH2, 1H); 6 69 (t, J = 11.6Hz, IH) 6.82 (s, IH), 7 06 (d, J = 11, 2Hz. IH); 
7.20-7 75 (m, 9H): 8 11(d, J=8 2Hz, IH); 9 02 (brs, IH) :10 82 (brs, 1 H) 
IR (Nujol) 3330. 1626. 1590, 1558 
Mass analysis: 

LSIMS m.z = 369 [M + H] 4 , 737 [2M + H] + . 



55 
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HRLSIMS: tor C.yHwN:0<S 


Calc : 


359.0908 


Found: 


369.0909. 



ComDOund (1-1 7): 

M.p. = 149 - 158*C (deconnp.) 

^HNMR (DMSO) 5: 6.07 (d, J ^ 15.0Hz, 1H), 7.10 (dc, J = 15.2, II.OHz, 1 H;, 7.20-7.72 (m, 10H), 7.72-7,90 
(m, 2H), 9.04 (brs, IHj, 10.81 (brs, 1 H) 

IR (KBr): 3680-2100, 1632. 16O0, 1535, 1448, 1379, 1171, 1091, 1050, 989, 748, 588 568, 556. 



Elementary, analysis {%) for CisHuN^O^ S»0.3H2O 



Caic: 
Found: 



C,61.05. 


H,4.48; 


N,7.49; 


C.61.15; 


H,4.60; 


N,7.28; 



S,8.58 
S.8-36, 



Example 13 



(2E)-5-[3-(Pheny isulfonyiamino)phenyf]pent-2-en-4-ynohydrox3m!C aCid (1-1 8) 



(in- 6) 




COOMe 



(1) (2) 
NHSO.Ph (n b -12) 



35 



COOH 



NHSOsPh ( D a - 15) 





CEC^ 



CONHOH 



NHSOzPh (I -18) 



(1) Compound (!ll-6) is reacted in a manner analogous to that set forth in Example 11 (1) to obtain the 
objective compound (llb-12) (yield, 81 %). 
40 M.p. = 134 - 137-C. 

^HNMR (CDCI3) 5; 3.79 (s, 3H); 6.30 (d, J = l6.0Hz, IH); 6.93 (brs. 1H); 6.95 (d. J = 16.0z, 1H); 7.04-7.32 
(m, 4H); 7.37-7.64 (m, 3H); 7.71-7.86 (m 2H). 

IR (KBr): 3230.2190, 1692, 1613, 1599, 1578, 1468. 1445, 1330. 1291. 1175, 1155, 1089. 952. 681 582. 
516. 



50 



Elementary analysis (%) for CigHisNO/iS* 


0 5H2O 


Caic: 


C.61.70; 


H.4.60; 


N,4.00i 


S.9.15 


Found; 


C,61.87; 


H,4 47; 


N.3.98. 


S,9.09 



(2) Compound (llb-12) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-15) (yield. 77 %), 
M.p. = 187 - 188-C 

^HNMR (DMSG) i>: 6.34 (d, J = 15.9H2. IH); 6.90 (d. J = 15.9H2, IH); 7.07-7.40 (m, 4H);7.47-7.70 (m. 3H), 

7.70-7.85 (m. 2H); 10.55 (brs. IH); 12.76 (brs, IH) 

IR (KBr): 3660-2020. 3250 . 2190. 1680. 1610, 1578, 1500. 
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Elementary analysts (%) lor C: /H- 3NO. S- O^HpO 



Caic: 


C61 70, 


H,4.08. 


N 4.23, 


S,9.69 


Found: 


C.61 95, 


H,4.22. 


N,4.12, 


S,9.44 



,3, c:om»ou« m-K, IS reacad ,n a n,an„e, analogous ,o iha: s.l lortr. ,n Example 3 (3, (a) lo obla.o 

~,r^ 1?Sh"" ;:'e.- «. . = . = 1"1. .K, 7 3H,, 

7.70-7.85 (m.2H), 9.26 fbrs, iHj; 10.2-11.1 (nr.,2H). 
IR (KBr) 3680-2000. 2l98, 164S, 161 2, 1578. 
Mass analysis 

LStMS n;2 = 343 [M + Hj ^ . 685 [2M + H] 



HRLSIMS; for C17H1CN2O4S 


Caic: 
Found: 


343.0752 
343.0755. 



Exannpie 14 

(2E )-5-[3-(N-Methylphenylsul!onylamino)phenyl]penl-2-en-4-yn ohydroxamic acid (1-19) 

-COOHe 



(E b - 12) 




(1) ^2) 
Me-N-SOjPh (nb-j3) 




COOH 



^ (3) 
ye-N-SO:Ph (Ha -16) He-N-SO.Ph (1-19) 




CONHOH 



(1) To a 10.0 ml solution of 0.538 g (1.58 mmol) of compound (llb-12) in acetone are added 1.09 g (7^89 
mmol) of potassium carbonate and 0.450 ml (4.75 mmol) of dimethyl sulfate and the mixture is re luxed 
r? hr T^e reaction mixture is filtered to remove potassium carbonate and the filtrate is part-tioned 
between ethyl acetate and 2N HCI The organic layer ,s washed with water and a saturated saline, dried, 

filtered and concentrated. , ,^ o. n the nhiprtive 

Recrystalli2ation from ether/methylene chloride gives 0 442 g (1.24 mmol; yield, 79 %) of the obiective 

connpound (Mb-1 3). 

^HNMR^CDCb) 6:3.17 (£, 3H); 3.79 (s, 3H); 6.30 (d, J=15.8H2, 1H). 6.95 (d. J = 15.8Hz. IH): 7.10-7.67 

1r (KbI) 3060, 2945, 2190. 1711, 1620, 1588, 1570, 1445. 1358,1352. 1318. 1170, 1153, 1088. 762. 729. 
689. 532. 565. 



Elementary analysis {°/o) tor sHw NO* S- C.2H2O 


Calc: 
Found: 


C,63.57. 
C6373, 


H,4.89. 
H.4.80. 


N.3.90. 
N.3.88. 


S.8.93 
S.8.82 



29 



EP 0 570 594 A1 

(2, Compound {llbM3j is hydrolyzed in a manner analogous to thai set forth ,n Example 7 (2) to obta.n 
tne objective compound (lla-16) {yieic. 86 %). 
M p ^ 160 - 162 -C. 

^HNMR (DMSO) 6: 3.15 (s, 3H), 6.35 (d, J ^ l5.8Hz, IH,, 6.90 (d, 15.8Hz. IH), 7 15-7 30 (m 2H) 7 35 
7.79 (rri 7H). ' ^ 

IR (KBr), 3640-2040, 2195. 1700, 1612, 1572. 



Elementary analysis (%) for C-£H.5N04S 



Calc: 


C,63.33; 


H.4.43, 


N,4.10; 


S,S.39 


Found: 


C.63.07; 


H.4,43; 


N,4.12; 


S.9.31 



(3) Compound {lla-16) .£ reacted m a manner analogous to that set forth in Example 3 (3) (a^ to obtain 
the objective compound (1-19) (yield. 100 %) as a powder 

^HNMR (DMSO) 6: 3.15 (s, 3H); 6.34 (d. J = 15.7Hz. 1H); 6.74 (d,J = 15.7Hz, 1 H) 7 14-7 29 (m 2H) 7 33- 
7.78 (m. 7H); 9.24 (brs, 1H); 10.90 (brs. 1H). A - ^ . ^r^). 

IR (KBr): 3680-2040, 2190, 1650, 1611. 1570. 
Mass analysis; 

LSIMS m/z = 357 [M + H] + , 71 3 [2M + H] . 
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HRLSIMS: 


for CigHizN^O^S 


Gale: 




357.0908 


Found; 




357.0910 



Example 15 



(2E)(4E)-5-(3'-Phenylsulfonylamino-2'-naphthyl)pentadieno-hydroxamic acid (1-20) 




(1) Compound (111-7) is subjected to the Witt.g reaction m a manner similar to thai set torlh ,n Example 3 
( ). The resulian: crude product, when punf.ed by Lobar column chromatography and recrystallized from 
etny! acetate/hexane, gives tne objective compound (Mb- 14) (yteid 74 %) 
M p = 155 - 156*0. 

^HNMR (CDG,3, 5M.34 (t. J = 7.0Hz, 3H); 4.26 (q, J = 7.0Hz, 2H); 5.97 (d. J= 15.2Hz. 1H); 6 63 (s, 1H) 
674 (dd, 15.2Hz, 10.0Hz. 1H), 6.86 (d. J ^ 1 5.2Hz), 7.22-7.59 {m,6H), 7.68-7.83 (m. 5H), 7.93 (s, 

IR (Nujol). 3280, 1687. 
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Elementary analysis 


.1 fO'' Cr3H:i NOcS 




Calc: 


C.67.79, 


H,5.19, 


N,3.44; 


S,7.87 


Found. 


C,68.C2, 


H,5.31. 


N,3.51, 


S,7.68 



(?) Comoouna (llb*14) ie hyOrolyzed with potassiunn hydroxide in a manner analogous to tnat set torth in 
Exan-iple 7 (2. tc obtain a cruce product. Recrystaliization from ethyl acetate'etner gi^es the objective 
compound (tla^l?) (yield, 99 %) 
M.p. - 254 - 256 "C (aconnp.) 

^HNMR (DMSO) 6, 5.97 (d, J = 14.8Hz. 1 H); 6.97-7.22 (m, oH). 7.43-7.95 {m. 10H), 8,24 (s, 1H), 9.97- 
10.13 (m, IH); 12.13-12.45 (m, IH). 
IR (NujOi): 3250, 1680, 1614. 



Elementary analysis (%) for C21 Hi 7NO4 S-0.25H2O 



Calc: 


C,65.70; 


H.4.59; 


N.3.65; 


S.8.35 


Found: 


C,65.77: 


H.470; 


N,3.65; 


S.8.26 



(3) Compound (lla-17) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude crystalline product. Recrystaliization from ethyl acetate'ether gives the objective compound (i-20) 
(yield. 46 %) 

M.p. = 197 - 199'C (dcomp.) 

^HNMR (Df^SO) 6: 5.92-6.04 (m, IH); 694-7.13 (m. 3H); 7,42-7.92 (m. lOH); 8.24 (s. IH); 9.00 (s, IH); 
9.97-10.10 (m. IH); 10.75 (s. IH). 
IR (Nujo!): 3300. 3K0. 1639. 1592 





Elementary analysis (%) for C^i 




0,4H2O 


30 


Calc: 


C,62.80; 


H,4.72; 


N,6 97; 


S.7-98 




Found: 


C,62.85; 


H,4.78; 


N,6 99; 


S,7.71 
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Example 16 

(2E)(4Z)-5-[3'-(N-Methylpheny!sulfonylamino)-2'-naphthyl]-pentadieno-hydroxamic acid (f-21 ) 



45 




CHO 




N-SOjPh 

He (ni-8) 



^COOH 



(1) 




N-SOzPh (3) 
lie (Da -18) 



"^COOEt 



N-SOzPh (2) 
ie (nb-15) 




"""^CONHOH 
ie ( 1 



21) 



(1) Compound (lll-B) is subjected to the Wittig reaction in a manner similar to that set forth in Example 3 
(1). The resultant product, when purified by Lobar column chromatography, gives the objective com- 
pound (Mb-15) as a foam (yield, 92 %}. 

^HNMR (CDCI3) h: 1.27 (t, J = 7.0H2, 3H); 3.21 (s. 3H). 4.18 (g, J = 7.0H2, 2H); 6.10 (d, J = 15.6Hz. IH); 
6.52 (t, J = 1 1.8Hz); 7.12-7.22 (m, 2H). 7.48-7.92 (m, 11H). 



31 



EP 0 570 594 A1 



IR(Nujolj 1707, 1630, 1620, 1350 



Elernentary analysis (°o) for C2iH23NO<S 



Car... 
Found. 



C.68.39, 


H,5.50, 


N,3.32 


C,68.26. 


H,5.57; 


N.3.40. 



S,7.61 
S.7.37 



(2) Compoand (llb-lS) is hydro'yzed with potassium hydroxide in a nnanner analogous to tha* set forth in 
Example 7 (2) to oota.n a cruoe product. The crude product is purified by column chromatography on 
Silica gel and washed with ether to give the objective compound (Ila-18) as a foam (yield, 57 %). 
^HNMR (CDCts) h: 3.21 {s 3H); 6.83 (d, J = 15.8Hz. 1H); 6.54 (t, J = 1 1 ,6Hz. 1 H); 7.11-7.22(m, 2H), 7.43- 
7.90 (m, 1 1H). 

IR (Nujot): 1684, 1618. 1350, 1160 



Elementary analysis (%) for CjjHisNOAS-G.SaHi cO 



Calc: 
Found; 



C,67.03; 


H.5.33; 


N.3.37: 


C.67.23; 


H,5.29; 


N,346; 



S.7.71 
S,7.59 



(3) Compound (Ila-l8) is reacted in a manner analogous to that set forth in E>ample 3 (3) (a) to obtain a 
crude product. The crude product is triturated with a mixture of ether and hexane to give the objective 
compound (1-21) (yield. 9l %). 
M.p. = 107-C (dcomp ) 

^HNMR (CDCb) 6: 3.20 (s, 3H); 5.88-604 (m. 1H): 6 36-6.52 (m, 1H); 7.08-7.20 (m. 2H);7.43-7.90 (m, 
11H), 

IR fNuiol): 3330, 3190, 1655, 1616. 1346 



Elementary analysis (%) for C22H20N2O4 S-0.25H2O- O.3OC4H10O 



Calc: 


C,64.03; 


H.5.44; 


N.6.44; 


S.7.37 


Found: 


C,64.06. 


H,5.42; 


N,6.30; 


S7.30 
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Example 17 



40 



(2E)f4Z)-5-[2-(N-Methylphenvlsulfonylaminomethyl)p henyl]-pentadienohydroxamic acid (1-22) and (2E)(4E)- 
5-[2-(N-methylphenyisulfonyiaminomethyl)phenyi ]pcntadTenohyd roxamic acid (1-23) 



60 



U^A/N-SOjPh 
(IE ~ 9 ) Ue 




~^CO0H 
N-SOjPh (2) 

Me (na-19) 




CONHOH 

x/N-SOsPh 
1 

«e (I -22) 



(r..\ 



.'N-SO:Ph 



I 



O^^^ CONHOH 



(n a - 20) 



«e (I -23) 
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„ . Compound (111-9) .s suD,ecled to the Wm,g react.an ,n a manne- s.nnilar to ma: set forir, ,n Example 3 
The resultanl product as a mixture ol c,s- and trans-.somers ,s roughly punfied by cnromatog-aphy 
on sihra qel The resultanl rrtrxture hyO.olyzed with potassium hydroxide ,n a manner similar to that set 
lorlt, ,n Example 7 (2) to g,ve a crude product, which ,s chromatographeC o. silica gel to ,earove 

TcrySi™ ethyl acetate hexane gives trans-.somer (lla-20) as a crystal, which ,s easier to 
crvstal,.e leaving c,s-,some' (lla-19i m the r^other l,qu,d. The mother liouic, when pur.fied by Lobar 
column, then d.sioiv.ng ,n benzene anc concentral.on again, gives the cu-.sor^er (Ila-19, as a foam 
Compound (Ila-I9| yield. 24 %. , ,u vic/h 

^HNMR (CDC.) 6:2.53 (s, 3H): 4 13 (s, 2H,; 6.02 (d, J = l5.2Hz, 1Hk 6.49 (t. J = 1 1 .4Hz 1H): 7.5 (d, 
J = 11.4H2, IH); 7.21-7.38 {m, 4H), 7.47-7.68 (m.4H), 7.79-7.89 (m, 2H;, 
IR (KBr) 3410, 1685, 1620. 



Elementary analysis 


1or CisHi9NO4S-0.4H2O 


•O.SCt 


Gale: 


C,65.46; 


H,5.69; 


N,3.47; 


S.7.94 


Found: 


0,65.46; 


H,5.65; 


N,3.49; 


S,7.91 



25 



35 



40 



50 



Compound {lia-20): yield, 39 %. 
M.p, ^ l8i - 185 * C. 

^HNMR (CDCi3) y 2.55 (s, 3H); 4.22 (s, 2H); 6 02 (d, J = l5.2Hz, 1H); 6.84 {dd, 
7.22-7.69 (nn, 9H}; 7.84-7.93 (nn. 2H) 
IR (Nujol): 1680. 1616, 1160, 926. 



15.2Hz. 11.2H2. 1H); 



Elennentary analysis (%) for C19H1S 


NO4S 




Gale: 


0,63.85; 


H,5.36; 


N.3.92; 


S,8.97 


Found: 


0,63.74; 


H,5.46; 


N.3-86; 


S.8.71. 



(2) Compound (Ila-19) is reacted ,n a manner analogous to that set forlh in Example 3 (3) (a) to obtain a 
crude product. Tne crude product .s triturated with ether and hexane to give the objective compound (1- 
22) (yield, 62 %). 

Z^R%'f^SO)lTAl (s, 3H); 4.12 (S, 2H); 6.05 ,d, J = 15.0Hz, 1H); 6.49 (t, J = 11.2Hz, IH); 6.98 (d, 
J = 11.2Hz, IH); 7.10-7.44 (m,5H); 7.62-7.92 (m, 5H); 8.98 (brs. IH); 10.77 (brs, IH). 
IR (Nujol); 3310, 3190, 1650, 1618. 1160 



Elennentary analysis (%) 


for Ci9H2oN204S-0.2H20-0.3C4HioO 


Gale: 


0,60.92; 


H,5.92; 


N,7.03; 


S.8.05 


Found: 


0.60.91: 


H,5.83; 


N,6.94; 


S.7.92. 



(3) Compound (Ma-20) ,s reacted in a manner analogous to that set forlh ,n Example 3 (3) (a) to obtain a 
crude product The crude product is triturated with ether to give the objective compound (1-23) (yield, 

%) as a powder 

M.p. = 82-0 (dconnp ) , _ 1 1 om^ 

^HNMR (DMSO) h 2.46 (s. 3H); 4 23 (s, 2H); 6 05 (d, J^15.2Hz. IH); 7.03 (dd. J = 1 5.2H2. J=11.2Hz. 
1H); 7 15-7.52 (m, 5H); 7.64-7.96 (m. 6H); 9 00 (brs. IH). 10.77 (brs. IH) 
IR (Nujol): 3320. 3180, 1649, 1613, 1162. 



Elementary analysts f%) for Oi9H^'oN20*S-0.75H20-0.25Ct H^oO 



Gale: 
Found: 



C.59.39, 


H.5.98; 


N,6.93: 


S,7.93 


0.59.58 


H,5.71, 


N,6.89, 


S,7.69 
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Example 18 



(2E)-3-[3-(Pheny!suftonylaminophenyl]propenohydroxamic acid (1-24) 




NHSOsPh (in- 2) NHSOsPh (nb-16) 



T5 




NHSOzPh (Ha -21) NHSO^Ph (1-24) 



(1) Compound (111-2) is subjected to the Wittig reaction in a manner simular to that set forth m Exampie 1 1 
(1) to obtain a crude product Recrystaliization from ethyl acetate/ether/hexane gives the objective 
compound (llb-16) (yield. 91 %). 
M.p. = 144 - 146 -C. 

25 ^HNMR (CDCb) a: 3.81 (s. 3H): 6.37 (d, J=16-0Hz, 1H); 6.85 (s, 1H); 7.08-7.30 (m, 4H); 7.40-7.58 (m. 
3H); 7.58 (d, J = 16.0H2, 1H); 7.75-7.83 (m, 2H). 
iR (NujOl): 3230, 1698, 1637, 1607, 1588. 



30 


Elementary analysis (%) for CigHisNO^S 




Calc; 


C,60.55; 


H.4.76; 


N.4.41; 


S, 10.10 




Found: 


C,60.48; 


H,4.87; 


N,4.39; 


S,10.00 



(2) Compound (lib- 16) is hydrolyzed with potassium hydroxide in a manner analogous to that set forth in 
Example 7 (2) to obtain a crude product. The crude product is recrystallized from ethyl 
acetate/ether/methyiene chloride to give the objective compound (lla-21) (yield, 100 %). 
M.p. = 178 - 179 -C. 

^HNMR (DMSO) 5: 6.35 (d, J^l6.0Hz, 1 H); 7.08-7.16 (m, 1H); 7.24-7.68 (m. 7H); 7.75-7.84 (m. 2H); 
10.45 (brs, 1H); 12.48 (brs, 1H). 
IR (NujOl): 3270, 1675, 1628. 



Elementary analysis {%) for CisHnNO^S^O.I H2O-0.2C4 HioO 


Calc: 
Found: 


C.59.31; 
C.59 24; 


H,4 79; 
H,4 70; 


N,4.38; 
N,4 33; 


S, 10.02 

S,9.92 



(3) Compound (lla-21) ts reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude product. The crude product is recrystallized from ethyl acetate'methylene chloride to give the 
50 objective compound (t-24) (yield, 80 %). 
M.p. = 85 - 88-C. 

^HNMR (DMSO) a: 6.36 (d. J = 15.6Hz, 1H); 7.02-7.11 (m, IHt; 7.07-7.40 (m, 4H); 7.50-7.70 (m, 3H); 7.76- 
7. 63 (m 2H); 9.09 (s, 1H): 10 46 (s, 1H); 10.83 (s, 1H). 
IR (Nujol): 3335. 3130, 1655, 1627, 1604. 1509 
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Elementary analysis (%) ior C- H. ^ N: 0* S* 0 4Hr 0 



C,55.34, 


H.4.58; 




C,55.42, 


H,4 41, 


N,8 48, 



5 

Example 19 

(2E)-5-[2'(N-MethyiphenylsLiltonyiaTt[no)pheny']pent-2-en-4-ynQhydroxannic acid (i-25) 



(in-10) 



(1) 



N-SO2 -Ph 



SOz-Ph 



I 



COOMe 



I 

Me 



(2) 

(n b -17) 



C ^ t ' ^> 



(3) 




/CONHOH 



(n a - 22) 



NHSO^Ph 



(1-25) 



30 
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(1) Compound (111-10) is reacted in a manner similar to that set fonti in Example 11 (1) to obtain the 
compound (llb-17) (yield, 61 %). 
M.p. = 67 - 69- C. 

^HNMR (CDCI3) h: 3.29 (s, 3H); 3.79 (s. 3H); 6.0G (d, J = 15.9Hz, 1H); 6.68 (d, J = 15.9Hz, 1H); 7.26-7.63 

(m, 7H); 7.70-7.82 (m, 2H). 

IR (KBr); 3070, 2950, 2195, 1718, 1705. 1620. 





Elementary analysis {% 


) for Ci q Hi 7 


NO4S 






Calc: 


C.64.21; 


H,4.B2; 


N.3.94; 


S,9.02 


40 


Found; 


C,64.20; 


H.4.79; 


N,4.05; 


S.8,98 



(2} Compound (llb-17) is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
compound (lta-22) (yield, 77 %). 
M.p. = 157 - 158-C. 

^HNMR (DMSO) 5: 3.21 (s, 3H); 6.13 (d. J = 16.0H2, 1H); 6 67 (d, J- I6.OH2, 1H); 7.17-7.26 (m. 1H), 7.36- 

7.76 (m, 6H). 12.80 (brs. 1H). 

IR (KBr): 3680-2220, 2200, 1690. 1612. 1592 



Elementary analysis f%) for GifHisN04S 



Calc: 
Found: 



C.63.33, 


H.4.33; 


N,4,10; 


0.63.14; 


H,4.55; 


N,4.38: 



S.9 39 
S,921 



(3) Compound (lla-22) is reacted m a manner analogous lo that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-25) as a foam (yield, 90 ^/c). 

^HNMR (DMSO) 5; 3.22 (s, 3H): 6.20 (d, J = 156Hz. IH). 6 53 (d, J= l5.6Hz. 1H), 7.15-7.25 (m. 1H). 7.34- 
7.76 (m. 6H); 9.04-9 48 (brm. 1H); 10.90 (brs. 1H) 
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IR (KBr) 3700-2000, 2100, 1650, 1612, 

Example 20 

f2E)-7-f:v(Pheriytsutfonytamino)Dhenyl]hept-2-er!-4,6-diynohydroxanic acid (1-26) 



(E -11) 




COOMe 



O) (2) 
NHSOjPh (n b -18) 




(3) 



NHSOjPh (D a -23) 




CONHOH 



NHSOzPh (1 -26) 



(1) Compound (111-11) is reacted in a nnanner sinnilar to that set forth in Exannple 11 (1) to obtain the 
objective compound (IIb-18). 
25 M.p = 136 - 144-C. 

^HNMR (CDCI3) 6: 3 79 (s, 3H); 6.37 fd. J = 15.7Hz. 1H); 6.84 (d. J = 15.7H2. IH): 7.03{brs. 1H); 7.08-7.30 

(nn, 4H); 7.40-7.65 (m, 3H}; 7.72-7.85 (m. 2H). 

IR (KBr): 3220, 3060, 2940, 2210, 1725, 1718, 1611. 1600, 1577 



40 



Elennentary analysis (%) for C2CH15NO4 S-O.IHjO 


Caic: 
Found: 


C.65.42; 
C.65.29; 


H,4.17; 
H,4.19; 


N,3.B1 
N,3.92 



(2) Compound (lib-18) is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound (lla-23) (yield, 85 %). 

M.p. = 189 - 195 -C. 

^HNMR (CD3OD): 6.38 (d, J = I6.OH2, 1H); 6.84 (d, J = 16.0H2, 1 H); 7.10-7.32 {m, 4H); 7.42-7.65 (m. 3H); 
7.71-7.84 (m, 2H). 

IR (KBr): 3640-2000, 2200, 1681, 1607. 1578. 

(3) Compound (lla-23) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-26) (yield, 81 %). 

&& 

M.p = 167 - 173-C (decomp.) 

^HNMR (DMSO) 6: 6.45 (d, J = 15.6Hz, IH); 6.70 (d. J = 15.6H2, IH); 7.10-7 42 (m, 4H): 7 46-7 70 (m, 
3H); 7 70-7 88 (m, 2H), 9 15-9.52 (brm, IH); 10 20-11,20 (brm, 2H) 
IR (KBr) 3670-2000, 3310, 2210. 1635, 1598, 1575. 1535 



60 


Elementary analysis (%) for C15 


HwN2O4S«0.65H2O 




Caic : 


C.60.36: 


H,4.08, 


N.7.41; 


S.848 




Found: 


C,60.65. 


H.3.97. 


N,7.17. 


S.8.19 
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Example 21 

(2E)-3-f^.5-Dlmethoxj ^^(phe^ylsulfo^ylamln o) phe^yl]p^ope^ acid (1-27) anc (2E)-3-[4 .5- 

dihyQro-2-(p henylsutfo^ylamino)phenyl]propen" Qh yclroxamtc actd (1-28) 



(E - 4) 



WeO 




COOMe 



NHSOjPh (H b - IS) (2) 



lieO^^^NHSOsPh 
(n a -24) 



(3) ' leO^^-L^HHSO.Ph 
(1-27) 



(4) 



HO 
HO 



^^^--^x^CONHOH 
^j^mSOrPh (1 -28) 



25 



(1) Compound (111-4) is reacted in a manner similar to lhat set forth m Example 11 (1) to obtain the 
objective compound {llb-19) (yield, 95%). 
M.p. = 188 - 190 "C. 

^HNMR (CDCb) 5; 3.76 (£, 3H)i 3.84 (s. 3H); 3.88 {s, 3H). 6.05 (d, J-I6.OH2, 1H); 6.84 (s, 1H); 6.89 (s, 
1H); 7.37 (d, J = 16.0H2, 1H); 7.35-7.58 (m, 3H); 7.63-774 (m, 2H). 
IR (KBr): 3270. 3010, 2950, 2840. 1705. 1630, 1602, 1520. 



40 





Elementary analysis (%) for C-sHi^NOfcS 




Calc.(%): 


C, 57.28; 


H,5-07; 


N,3.71; 


S.8.49 


35 


Found(%): 


C,57.34; 


H,5.11; 


N,3.64; 


S,8.50. 



(2) Compound (llb-19) is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound {lla-24) (yteld, 72 %). 
M.p. = 228 - 232 -C. 

^HNMR (DMSO) 6: 3.46 (s, 3H); 3.79 (s, 3H); 6.20 (s.lH); 6.35 (d. J = 1 5.9H2,1 H), 7.25 (s, 1H); 7.46-7.73 
(m, 5H}; 7.74 (d. J = 15 9H2, 1H); 9.64-9.84 (brm. 1 H); 12.04-12.30 (brm, 1H) 
IR '(KBr): 3680-2080,3290. 2960, 1678. 1622, 1601, 1517. 



50 



45 


Elementary analysts (%) for Ci/HuNOtS 




Calc (%): 


C.56 19 


H,4.72: 


N,3 85; 


S.882 




Foiind(%): 


C. 55.93, 


H.4 78; 


N.3 81; 


S.8 63 



(3) Compoand (lla-24) is reacted in a manner analogous to thai set forth in Example 3 (3) (a) to obtain 
the objective compound (!-27) (yield. 22 %) 
M p. = 183 - 186'C 

^HNMR (DMSO) 6: 3 44 (s, 3H); 3.77 (s, 3H|; 6 18 (s, IH);6.23 (d, J-I6.OH2. 1H) 7.05 (S, IH); 7.45-7. /5 
(m, 6H); 8.97 (brs, IH); 9,75 (brs, IH); 10.57 (brs. IH). 
IR (KBr) 3700-2000, 3280, 3010, 1650, 16O0, 1570, 1518. 
Mass analysis 

LSIMS m/2 - 379 |M + H]. 757 [2M + H] 
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HSIMS- tor C 7h..N.06S 


Calc: 
Found 


379.0962 
379.0950. 



(A) Connpound (1-27) is reacted in a manner analogous to that set forth m Example 10 (4) to obtatn the 
objective compound (l-29t (yield, 43 %) 

^HNMR (DMS0)6; 5.96 (d, J = 15,6H2. 1H;; 6.24 (s 1H;. 6.89 (s. IHj, 7.24-7.67 (m. 6Hj 8 91 (br- 1H) 
9.25 (brs, 1H), 9.48 (brs, 1H); 9.58 (brs, IHj; 10.56 (Drs 1 H). 
IR (KBr) 3680-2000, 1652. 1610. 1518. 
Mass analysis; 

LSIMS m z = 351 [M + H], 373 [M + Na], 701 [2M + H), 723 [2M 4 Na] 



HSIMS. 


for C-.HisNsOeS 


Calc: 




351.0649 


Found: 




351.0641 



Example 22 



(2E)-5-[3-(t-Butoxycarbonylamino)pheny[)pent-2-en-4-ynQhydroxamic acid (1-29) an d (2E)-5-(3-aminophenyl)- 
pent-en-4-ynohydroxamic acid tnfiuoroacetate (1-30) — ™ 



30 



35 



COOMe 



(n-12) 




CONHOH 



NH-Boc (D a -25) 



NH-Boc (1-29) 



45 




CEC^ 



CONHOH 



mz'JFh ( J - 30) 



(1) Compound (111-12) ts reacted in a manner similar to that set fonh .n Example 11 (1) to obtain the 
objective compound (tlb-20) (yield. 74 %) 
M.p. ^ n ! - 1 12-C 

^HNMR (CDa,)6 1.52 (s. 9H): 3 79 (s, 3H); 6,30 (d, J = 1 5.8Hz, 1H);6.51 (brs. 1H) 6 97 (d J = 1 5 8Hz 
1H), 7.15 (dl. J = 7.0. 1.6Hz, 1 H), 7.20 (m. 2H), 7.56-7.63 (brm 1 H) 

^^CNMR (CDCi3) a: 28.31; 51.89,80.93, 86.25. 98.25, 119,44, 121.58. 122.84. 125.36 126 56 129 08 
129.64, 138,60. 152.56, 166.40. 

IR (Nujol). 3355. 2195, 1725, 1702, 1619, 1601. 1538. 
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Elementary analysts (%)for C-zH-^^NOi 


Calc.(%): 
Founcl(°/o) 


C, 67.76; 
C.67.67. 


H,6.36, 
H,6.39, 


N,4.65 
rsl 4 72 



(2) Compouna (llb-20) !S hydrolyzed in a nrianner analogous to that set forth m Exannpie 7 (2) to obtain 
the objective compounc! (tia-25) (yield, 98 °o) 
M.p. - 180 - 181 -C. 

^HNMR {COCh} c: 1,55 (s, 9H); 6.31 (6. J = 158H2, iHj; 6,63 (brs, iHi, 7.06 (d, J=15.8Hz, IHj, 7 16 (dt, 
J = 6.3, 1.6H2, IH): 7.21-7,38 (m, 2H); 7.54-7.63 (brm, IH), 
IR (Njjoi): 3340, 2200. 1720, 1698, 1618, 1582, 1541. 





Eiomenta^y analysts (%) for C-eHi? 


NO. 


75 


Calc.(%): 


C,66.89; 


H.5.96; 


N,4,88 




Found(%): 


C,66.92; 


H.6.08; 


N,4,87 



(3) Compound (!la-25) is reacted in e nnanner analogous to that set forth in Exannpie 3 (3) (a) to obtain 
20 the objective compound (1-29) (yield, 78 %) 
M p = 157 • C (decomp ,) 

^HNMR (DMSO) 6: ^ AS (s, 1 H); 6.34 (d, J-15.8H2. IH); 6,76 (d, J = 15.8H2, 1H); 7.05-7 16 (brm, IH); 
7.30 (t. J = 7.8Hz, IH); 7.41-7.53 (brm, IH); 7.65 (brs, IH); 9.21 (brs, IH); 9.52 (Drs. IH); 10.88 (brs, IH) 
!R (NjjoI): S3340. 3220. 3060. 2200. 1718. 1698. 1630. 1585. 1542. 



Elementary analysis (%) tor CuH. eN2 04 


Ca!c.(%): 
Found(%): 


C,63,56; 
C.63.49; 


H,6.00; 
H.6.15; 


N.9.27 
N,9,18 



(4) Compound (1-29) (120 mg, 400 umol) is suspended in 2 ml of methylene chloride in an atmosphere 
of nitrogen and 153 ui (2 nnmol) of trifluoroacetic acid is added to the suspension at room temperature. 
After stirnng for 2,5 hr at room temperature, the reaction mixture is concentrated under reduced pressure 
10 remove completely the solvent and the excess of tnfluoroacetic acid. The residue is crystallized from 
ether and the crystalline products are washed with water to give 106 mg (335 uM; yield. 84 %) of the 
objective compound (1-30). 
M.p. = 127'C (decomp.) 

^HNMR (DMSO) 6: 6.31 (d. J=15.6Hz, IH); 6.74 (d, J = 15.6Hz. IH); 6,80-6.96 (m, 3H); 7.11-7.25 (m, 
IH). 

IR (Nujol): 3395, 2200, 1681, 1647. 1621, 1202, 1129 cm-\ 



Elementary analysts (%) for CisHu Ni O^F^ 


Calc,(%): 
Found(%): 


C,49,38: 
C,49 47; 


H.3,51; 
H,3.97; 


N,886 
N.873 



50 



55 
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Example 23 

(2E)-5-f3-(4-N(trophenylsulfony ldmino)phenyl]peni-2-en-4-ynohydrOKanic acid fl-3l) 



(D b -20)- 




C) (2) 
NH:-TF/ cn b -21) 



'^C^C^^ COOWe 




(3) 



(n b - 22) 





(n b -26) 



( I -31) 



30 



35 



(1) Compound (llb-20) is reacted in a manner similar to that set forth in Example 22 (4) to obtain the 
objective compound (llb-21) (yield, 97 
M.p. = IM'C (decomp.) 

^HNMR {CD30D)5: 3.77 (s, 3H); 6.37 {d. J = 1 5.8Hz. 1H); 6.99 (d, J = 15.8H2, 1H); 7.23 (dt J = 7 4 1 9Hz 
1H); 7.28-7.49 (m, 3H). 

IR (Nujol); 2620. 2195, 1721. 1670, 1617, 1596, 1518 cm'V 





Elementary analysis (%) for Ci4H 


wNOa F3-O.IH2O 




Catc.(°/o): 


C,53.04; 


H.3.88; 


N,4.42; 


F, 17.98 


40 


Found (%); 


C.53 01; 


H.3.92; 


N.4.48; 


F.17.98 



{2} To a 5.0 ml solution oi 0.200 g (0.634 mmol) of compound (llb-21) in dtoane are added 4.04 ml (2.53 
mmol) of 0.627 mol/l NaHCO^ solution and 0.281 g (1.27 mmol) of p-nitrobenzenesulfonyl chloride. After 
stirring for 60 mm at room temperature, the reaction mixture is partitioned between ethyl acetate and 2N 
HCl The organic layer is washed with water and a saturated saline, dried, filtered and concentrated The 
crude product, when punfied by chromatography on silica gel and recrystalh-ed from ether/hexane. gives 
0 169 g (0 437 mmol; yield, 69 %) of the objective compound (llb-22) 
M.p. = 155 - 156 'C. 

^HNMR fCDCh) h: 3.80 (s. 3H); 6.32 fd. J = 15.8Hz. 1 H). 6.80 fbrs. 1 H), 6 94 (d. J = 15 8Hz 1H) 7 05-7 18 

(m, 1H): 7.18-7.36 (m. 3H); 7.90-8.02 (m 2H). 8.25-8.68 (m. 2H). 

IR (KBr): 3680-2000. 3270. 31 10, 2950. 2200, 1700. 1619. 1603, 1578. 1532 



Elementary analysis (%) for Ci g Hm NoQt S 


Calc (%): 
Foundf%): 


C,55.95; 
C,55.98; 


H.3.65i 
H,3.67; 


N7.25: 
N.7.18; 


S.8.30 
S.8.22 
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(3; Compounc (llb-22) (s nydroly^ed in a manner analogous to that set forth in Exannole 7 (2) to ootam 
tne objective connpound (lia-26) (yield, 96 %) 
M.p = 206 - 209*C 

^HNMR (DMSO) 0. 6 34 (d. J-15.8Hz, 1H), 6 89 (d, J-15.8Hz, IH;. 7.12-7.40 (m, 4H), 7.95-8.05 (m, 
2H). 8.34-8 45 (rn, 2H), 

IR (KBr) 3680-2000 3280. 3090, 2195. 1692, 1615, 1578, 1539. 



Elementary analysis {% ) lor C- 7 H: - Nt-O. S 




C6ic,(%l: 


C.54.84; 


H,3.25; 


N,7.52; 


S,8.61 


Found(%). 


C,54.62; 


H,3.30; 


N7.33; 


S,8.43 



(4) Compound (lla-26) ts reacted in a nnanner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound {1-31) (yield, 63 %). 

^HNMR (DMSO) 6: 6.33 (d. J-IS.BHz, 1H); 6.73 (d. J = 15.8Hz. 1H); 7.05-7.40 (m, 4H); 7.95-8.05 (m, 
2H); 8.33-8 43 (m, 2H); 9.24 (brs. 1H); 10.60-11.05 (brm. 2H). 
IR (KBr) 3680-2000 2195, 1645, 1610, 1575, 1528 



Elementary analysts (%) for CiEHieNaOfeS 


Caic.(%). 
FoundC'o) 


C, 53.86; 
C, 53.85; 


H,3.77; 
H,3.98; 


r4, 10.47; 
N, 10.34, 


S,7.99 
S,7.73 



25 

Example 24 



(2E)-5-[3-(p-TolylsuHonylamino)phenyl]pent-2-en-4-ynohvdroxamic acid (1-32) 



(nb-21) > i 

(1) 




COO«e 



35 




(2) 



NHSO, ^hCHj 



W // 



(n b -23) 



COOH 



KHSO, />-CHj 




(3) 



- I 



45 



(n a -27) 




CONHOH 



( I -32) 



(1) Compound (Hb-21) is reacted in a manner similar to thai set forth m Exannple 23 (2) using p- 
toluenesulfonyl chloride to obtain the objective compound {llb-23) (yield. 75 %) 
M p. = 144 - 145'C 

^HNMR (CDCb) 6: 2.39 (s, 3H); 3.79 (s, 3H); 6.31 (d. J= 15.8H2, 1H): 6.74 (brs, 1H); 6.95 (d, J= 15.8Hz. 
IH), 7.03-7.33 (m, 6H). 7.62-7.72 (m, 2H). 

IR (KBr) 3630-2000 3250, 2950, 2200. 1698. 1620, 1598, 1578. 
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Elementary analysis (%) 


for C-.H: /NO.S 




Calc.{%): 


C,64.2l; 


H,4.82; 


N.3.94, 


S.9.02 


Founci(%): 


C,64.17. 


H.4.90, 


N.4.06. 


S.e.97. 



30 



(2) Corripojnd (llb-23) ts hydrolyzed in a nanner anabgous to that set forth m Example 7 (2) to obtain 
the objective compound (lla-27) {yielc. 88 %), 
M.p. ^ 219 - Z20'C. 

^HNMR (DMSO) 6: 2.33 (s, 3H); 6.33 (d, J = 15.8Hz, 1H,; 6.89 (d, J = 15,8Hz, 1H) 7 12-7 43 (m 6H} 7 60- 
7.72 (m 2H); 10.44 fbrs, 1H). ' v . /. . 

IR (KBr): 3660-2000, 3235. 2190, 1688, 1615. 1578. 



Elementary analysis (%) for CigHi5rsl04S 



Calc.(%): 


C,63.33; 


H,4.43; 


N.4.10; 


Found{%): 


C,63.08; 


H,4.65; 


N,4.04; 



S,9.39 
S,9.17. 



(3) CompoLind (lla-27) is treated in a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-32) (yield, 92 %), 

'HNMR (DMSO) y 2,34 (s, 3H); 6.33 (d. J = 15.7H2. 1 H); 6 73 (d, J = 15 7H2. 1 H): 7 10-7 4:^ ,m Rhv 7 58- 
7.70 (m 2H); 9.23 (brs. 1H); 10.10-11.20 (brm, 1H). " " ' ' 

Example 25 

(2E)-5-[3-(Methylsu»onylamino)Dhenyl]pen t-2^en-4-vnohvdroxamic acid (1-33) 



(n b -21) 



(I) 




COOile 



(2) 



NHSO2CH, 



(D b -24) 




COOH 



NHSO2CH, 



(D a -28) 



(3) 




CONHOH 



NHSO2CH3 



(1-33) 



60 



(1) Compound (llb-21) ,s reacted ,n a manner simila, ,0 that set tonh in E>amDle 23 (2) us.ng 
methanesulfonyl chloride to obtain the objective compound (llb-24) (yield 83 %) 
M.p. = 140 • 141 -C, 

^HNMR (0003) 5: 3.05 (s, 3H): 3.80 is. 3H): 6.34 (d, J= ,5.8Hz, 1H): 6 76 (brs, 1H); 6 97 ,d, J= ,5.8Hz 

1 H), 7.20-7 40 (m, 4H) 

fR (KBr): 3270, 3035, 2199, 1702, 1617. 1578. 
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Elementary analysis (%) 1o: C- 3H-3NO«S 


Cat:.(%): 
Faund(^/o). 


C.55 9C, 
C,56.14. 


H 4.69, 
H4.82, 


N,5.0l 
N,4.84 



(2) Compounc (llb-24) is nydrolyzed in a manner analogous to that set forlh in Example 7 (2) to obtain 
tne objective compouncj flla-28) {yield, 88 °o). 
M.p - 236 - 238 'C 

^HNMR (DMSO) b: 3.03 (s. 3H), 6.36 (d, J = 15.8Hz, IHi; 6 92 {d, J^lS.BHz, 1H): 7.22-7.47 {m, 4H), S.96 
(brs, 1H). 

IR (KBr) 3700-2100 3235, 3010, 2930, 2195, 1708, 1685, I6l8, 1575 





Elementary anaiySfS (%) for C^rH. • N0.S-C.2H^0 


IS 


Calc.(%): 


C,53.60; 


H,4.27; 


N,5.21 




Found(7o): 


C.53.80; 


H,4.28; 


N.5.11 



(3) Connpound (lla-28) is treated in a nnanner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-33) {yield, 75 %). 
M.p. = 1 47 - 1 53 ' C (decamp.) 

^HNMR (DMSO) 6: 3 03 (s, 3H); 6.35 (d, J = 15,8H2, 1 H); 6 76 (d. J = 1 5.8H2, 1 H); 7.20-7 46 (m, 4H); 9.04- 
9,46 (brm. 1H); 9.68-11.20 (brm. 1H). 



Elementary analysis (%)for Ct2Hi2N20aS 



Calc.(%): 
Found(%; 



C,51.42; 


H,4.31; 


N,9.99; 


C,51.21; 


H.4.41; 


N,9.76, 



S.1 1.44 
S,1 1.14 



30 



35 



Example 26 

(2E)-5-[3-(Hexylsulfonylamino)phenyl)pent-2-en-4-ynohydroxamic acid (1-34) 



(n b -21) 



(1) 




CEC^ 



COOHe 



(2) 



NHSO2 



(n b -25) 



45 




COOH 



NHSO: 



(3) 




CONHOH 



( n a - 29) 



NHSO2 



( I -34) 



(1) Compound (llb-21) is reacted in a manner similar to that set forih in Example 23 (2) using 1- 
hexanesulfonyl chloride to obtain the objective compound (llb-25) (yield, 37 %) 
M.p. = 91 - 92-C. 

^HNMR (CDCI3) 6: 0.86 (t, J = 6 4Hz, 3H); 1.14-1.48 (m, 6H). 1.70-1.93 (m. 2H)i 3.04-3.16 (m. 2H), 3.80 (s. 
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3H), 6.33 (d, J = 15.9H^. 1H), 6.67 brsJH); 6.97 (d. J= l5.9Hz, 1H); 7.17-7.42 (nn.4H;, 
IR (KBr): 3230. 2955, 2925, 2860. 2200. 1721. 17M, 1621. 1578 



5 


Elementary analysis {%) lor C;8H2 3NOaS 




Calc.(%). 


C,61.87. 


H.6.63; 


N,4.0li 


S,9.17 






C,61.65; 


H.6.55. 


N,4.05, 


S.9.05. 



(2) Compound {llb-25) ts hydrolyzed in a manner analogous to that set forth m Example 7 (2) to obtain 
the objective compound (!la-29) (yield, 99 
M.p. = 195 - 198-C 

^HNMR (DMSO) 6: 0.82 {t. J = 6.5Hz. 3H); 1.07-1.43 (m. 6H); 1.52-1.75 (m. 2H): 3.04-3.17 (m, 2H): 6 35 
(d, J = 15.8Hz, 1H), 6.92 (d. J = 15.8Hz. IH); 7.20-7.47 (m. 4H); 9.99 (brs, 1H). 
IR (KBr); 3700-2000, 3240, 2955, 2920. 2860, 2l90, 1708, 1685, 1616, 1575 





Elementary analysis (%) for Ci ? H2 1 N0+ S 




Calc.(%): 


C,60.88; 


H.6.31; 


N,4.18; 


S,9.56 


-^0 


Found{7c): 


C,60.90; 


H,6.25; 


N.4.26; 


S.9.37 



35 



(3) Compound (lla-29) is treated tn a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (l-34i (yield, 88 %). 
M.p. = 146 - 147-0 (decomp.) 

^HNMR (DMSO) 5: 0.82 (I. J = 6.7Hz. 3H); 1.07-1.43 (m, 6H); 1.52-1.75 (m, 2H); 3.00-3.20 (m. 2H): 6.35 
(d. J-=15.8H2. IH); 6.76 (d. J = l5.8Hz, IH). 7.15-7.47 (m, 4H); 9.23 (brs. IH); 9.99 (brs. IH); I0.89(brs, 
IH). 

IR (KBr): 3680-2200, 3300, 3235, 2920, 2850, 2190, 1649, 1612. 1577. 



30 


Elementary analysis (%) for C17H22N2O4S 




Gaic.{%): 


0,58.27; 


H.5.33; 


N,7.99; 


S.9.15 




Found(%): 


0,58.14; 


H,6.43; 


N.7.97; 


S,9.00 



45 
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Example 27 

(2E)-5-[3-(p-Bfornophenylsullonylamino)phe:iyl]penl-2-en-4-ynohyclrQxamic acic fl-35) 



(n b -21) 



(i) 




c = c 



COOMf 



(2) 




(; n b - 25) 




COOH 



(3) 



NHSO: 





.CONHOH 



v\ // 




(H a -30) 



(. I -35) 



(1) To a 4 ml solution of 200 mg (634 umol) of compound (ttb-21) in methylene chloride are added 352 
U-^ {634 umo! x 4.0) of triethylamine and 162 mg (634 umol) ot p-bromobenzenesultonyl chloride at 0 * C 
in an atmosphere of nitrogen and the mixture is stirred overnight at room temperature. The reaction 
mixture is parjttoned between ethyl acetate and 2N HCI. The organic layer is washed with water, dried, 
filtered and concentrated to obtain a crude product. Punfication by Lobar column chromatography and 
recrystallization from ether/hexane gives 68 mg (162 umol; yield. 25 %) of the objective compound (llb- 
26). 

M.p. = 146 - 147-C. 

^HNMR (CDCb) 5; 3.79 (s, 3H); 6.32 (d, J = 15.8H2. IH); 6.78 (s, 1H); 6.95 (d, J = 15.8H2, IH); 7.03-7.15 
(m. IH); 7.19-7.30 (m. 3H); 7.55-7.69 (m. 4H). 

IR (Nujol): 3250. 2200, 1697.. 1623, 1208, 1160. 953. 601. 551cm-\ 





Elementary analysis {%) for CigHi 


iNOcSBr 




Calc.{%): 


C.51.44; 


H,3.36. 


N.3.33 


40 


Found(%): 


C,51.16; 


H,3.54. 


N,333. 



(2) Compound {llb-26) is hydrolyzed m a manner analogous to that set forth m Example 7 (2) to obtain 
the objective compound (lla-30) (yield. 88 %). 

M.p = 214 - 216-C 

^HNMR (CD.OD) S 6 29 (d, J - 15 8Hz, IH); 6.94 (d. J = 15 8HiM H); 7 09-7.32 (m 4H); 7 66 (brs, 4H) 
IR (Njjol) 3250, 2190, 1709. 1681. 1614, 1575 cm"^ 

(3) Compound (lla-30) is treated m a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-35) (yield, 91 %) 

M.p. = 86 • 89-0. 

^HNMR (CDiOD) b: 6.30 (d. J^15.6Hz. IH); 6.85 (d. J= 15.6Hz, IH), 7.07-7.30 (m. 4H), 7.66 (brs. 4H), 
IR (Nujol) 3240. 2200. 1645, 1614. 1574, 1155 cm'V 



6b 



45 
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Example 28 

(2E)-5-[3-(4-Methoxyphenylsjl1onylamino)pheriyljDent-2-er)-4-ynohydroxa!Tiic actd (1-36) 



(n b -21) 



COOWe 



(n b - 27) 



(2) 




NHSO: 




W // 



COOH 




K U 3. - 61) 



CONHOPi 



( I -36) 



25 



(1) Compound (ilb-21) is treated in a manner similar to that set forth in Example 23 (2) us.ng p 
methoxybenzenesulfonyl chloride to obtain the objective compound (llb-27) (yield, 78 %). 
M p = 122 - 124-C. 

^HNMR (CD3OD) 6: 379 (s. 3H); 3-83 (s, 3H); 6.31 (d, J = l6.0Hz, 1H); 6.78 (s, 1H); 6.88-7.00 (m, 3H); 

7.06-7.15 (m, IH); 7.18-7.28 (m, 3H); 7.68-7.77 (m. 2H). 

IR (Nujol): 3260, 2200, 1697, 1622, 1597, 1579, 1497, 1265. 1155 crr}-\ 





Elementary analysis (7o) for C19H1 7NOSS 




Calc.(%): 


C.61.44; 


H,4.61; 


N,3.77; 


S.8.63 


35 


Found(%); 


C,61.47; 


H,4.69; 


N.3.71; 


S,8.60 



(2) Compound (llb-27) is hydrotyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-31) (yield, 92 %). 
M.p. = 208 - 210-C. 

^HNMR (CD3OD) 5: 3.82 (s. 3H); 6.28 (d, J=15.8H2. IH); 6.90-7.04 (m, 3H); 7.09-7.30 (m, 4H); 7.65-7.74 
(m, 2H). 

IR (Nu]ol): 3240. 2190, 1690, 1613, 1596, 1580, 1155 cm'V 



Elementary anatysis (%) 


for CisHi^NOsS 




Caic (%) 


0,60.50; 


H,4 23, 


N,3.92; 


S.8.97 


Found(%): 


C,60 34, 


H,4 41; 


N,3 95; 


S.8.98 



(3) Compound (Ila-31) is reacted m a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-36) (yield. 81 %). 
M.p. = 151 " C (decomp.) 

^HNMR (DMSO) 6: 3.80 (s. 3H); 6.33 (d, J= 15.8H2, IH); 6.73 (d, J= t5.8Hz, IH), 7.02-7.36 (m. 6H); 7.66- 
7.75 (m, 2H); 9.22 (brs, IH), 10.40 (brs. 1 H); 10.82 (brs, 1 H). 

IR (Nujol). 3330. 3280. 3170. 2200, 1650, 1617. 1597, 1581, 1499. 1 145. 1127 cm-* 
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Elementary analysis (%) 1or C- 1 N: O.^S- 0.2H: 0 


Calc.(%): 
FouncJ(%) 


C, 57.50; 
C.57.50, 


H,4.40, 
H,4.62, 


N,7.45: 
N.7.37, 


S.8.53 
S,8.33 



Exan-;ple 29 

f2EV5-r3-(2-Naphthylsulfonylamino)phen>^^ ^cid (1-37) 




(1) Compound (ltb-21) is reacted in a manner similar to that set forth in Example 23 (2) using 2- 
naphthylsuifonyl chloride to obtain the objective compound (lib-28) {yield, 58 %). 
M.p. = 156 - 158" C. 

^HNMR (CDCb) S: 3.78 (s. 3H); 6.28 (d, J = l5.8Hz, 1H); 6.92 (d, J = 15.8Hz. 1H); 6.98 (s. 1 H); 7.09-7.18 
(m, 4H); 7.54-7.95 (m. 6H); 8.39 (d, J - 1 .8Hz, 1 H). 
IR (Nujol): 3240. 2200. 1695, 1617, 1157 cm^V 



Elementary analysis (%) for Cs^Hi/NOiS 




Calc.(%): 


0,67.50; 


H.4.38; 


N,3.58; 


S.8.19 


Found{%): 


0,67.27; 


H,4.57; 


N,3.53; 


S,8.14 



45 

(2) Compound (llb-28) is hydrolyzed in a manner analogous to that set forlh in Example 7 (2) to obtc 
the objective compound (lla-32) (yield. 89 %) 
M.p. = 204 - 207 *C. 

^HNMR (CD3OD) 6: 6.25 (d, J=15.8Hz. 1H); 6.91 (d, J = 15BH2, IH); 7.10-7.28 (m, 4H), 7.53-7.79 (1 
50 3HJ. 7.88-8 02 (m. 3H); 8.35 (d. J = 1 .6Hz. 1 H). 

IR (Nujo!): 3250. 2200. 1688. 1617, 1583. 1157 cm'V 





Elementary analysis (%) for C21H 


1.NO4S-0.2H.O 


55 


Catc.(%); 


C.6620, 


H.4.07, 


N.3.68, 


S.8.41 




Found(%): 


C.66.51. 


H,4 40; 


N,3.58. 


S.8.49 
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(3) Compound (lla-32) is reacted m a manner analogous lo tnat set forth m Example 3 (3) (a) to obiam 
the oDjective compound fi-37) {yieid. 78 %) 
M.p. = 91 - 93-C. 

^HNMR (DMSO) 6. 6.32 (d, J-l5.8Hz, 1 H). 6,72 (d. J-15.8Hz, 1H), 7.06-7.34 (rr,, 4H), 7.58-7.86 (m, 
3H), 7.86-8.22 (m. 3H), 8.47 (s, 1H). S.I 4 (brs, 1 H); 10.79 (brs, 2H) 
IR (Nujol) 3240. 2200. 1048. 1614. 1578, 1155, 1 131 cm--. 





Elementary analysis 


(%} for C:MH-tN2O.S-0.5H:O 




Calc.(%) 


C.62 83, 


H,4.27; 


N,6.98i 


S,7.99 




Found{°.c): 


C.63 03, 


H,4.61; 


N.6.58; 


S,7.68 



Example 30 

(2E)-5-[3-(4-FluorQphenylsulfonylamino)phenyl]pent-2-€n-4-ynohydroxan-iic acid (1-38) 




(1) Compound (llb-21) is reacted in a manner similar to that set forth in Example 23 (2) using p- 
fluorobenzenesulfonyl chloride to obtain the objective compound (Ilb-29) (yield. 81 
M.p. = 147 - 149-C. 

^HNMR (CDCb) 6: 3.79 (s. 3H} 6,31 (d. J=15.8H2. 1H); 6.80 (s, 1H); 6.95 (d. J = 15.8Hz, 1H); 7.07-7 19 
(m, 6H); 7 72-7.84 (m, 2H) 

IR (Nujol): 3310, 3220. 2190, 1717 1710. 1694, 1617. 1588. 1174, 1167. 1155 cm"^ 



Elementary analysis (%) 


for CuH-4 


NOiSF 






Ca!c.(%): 


C60 16, 


H.3.93; 


N.3.90: 


S.8.92; 


F.5.29 


Found(%): 


C60 17: 


H,4.01: 


N.3.85; 


S.9.21: 


F,5.31 



(2) Compound (llb-29) is hydrolyzed in a manner analogous to that set foah m Example 7 (2} to obtain 
the objective compound (lla-33) (yield. 97 %j. 
bb M.p. - 185 - 186-C. 

^HNMR (CD3OD) b. 6.28 (d. J-15.8Hz. 1H). 6.93 {d, J = 15.8Hz, 1H). 7.10-7.32 (m 6H) 7 75-7 88 (m 
2H). 

IR (Nujol). 3250. 2190. 1708, 1680. 1614, 1599. 1165, 1148 cm-\ 
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Elementary analysis (°/o) 


for CwH-,? 


NOtSF 






Calc.(%) 
Foundf°c). 


C,59.13; 
C.59.11 i 


H.3.50i 
H.3.63, 


N.4.06; 
N.3.97, 


S.9.28i 
S,9.39, 


F,5 50 
F,5 46 



(3) Compound (lla-33) is reacted in a manner analogous to that set forth ,n Example 3 (3) (a) to obtain 
the objective compound (1-38) (yield, 96 %) 

M.p. = 74 • C (decomp.) ^ 

iHNf^R (DMSO) c 6.33 (d, JM5.6H2. 1H); 6.74 (d. J-l5.6Hz, IH): 7.09-7.52 (m. 6H): 7.76-7,92 (m. 

2H), 9.24 (brs, IH), 10.60 (brs, 1H): 10.84 (brs, IH), 

IR (Nujol): 3240, 2200, 1647, 1614, 1592. 1163, 1152. 1090 cm ' . 

Examipte 3i 

(2E)-5-(3-Benzoylaminophenyl)pent-2-en-4-ynohydroKamic acid (1-39) 



(E b -21) 



(1) 




COOHe 



(2) 



NHCOPh 



(n b - 30) 



30 




COOH 



(3) 




CONHOH 



NHCOPh 



NHCOPh 



(n a -34) 



(1-39) 



(1) Compound (llb-21} is reacted in a manner simitar to that set forth in Example 23 (2) ustng 
benzoylchloride to obtain the objective compound {lib-30) {yield, 95 %). 
M.p. = 144 - 146 -C. 

^HNMR (CDCb) 6: 3.79 (s, 3H): 6.31 (d. J = l5.8Hz, 1 H); 6.98 (d. J = 1 S.BHz, 1 H); 7.23-7 71 (m, 6H); 7.80- 
7,93 (m, 4H) 

IR (Nu)Ol)- 3240. 2200. 1711, 1653, 1619, 1580, 1537. 1175 cm-V 





Elementary analysis {%) tor C sHisN03 




Caic,{%): 


C, 74,74; 


H.4.95; 


N.4 59 


50 


Found(%): 


C74.62: 


H.4.98: 


N.4 55 



(2) Compounc (llb-30) is nydroiyzed in a manner analogous to that set forth m Example 7 (2) to obtain 
the objective compound (tla-34) (yield. 96 *^'o). 
M.p. = 232 - 234 -C. 

^HNMR (DMSO) 6, 6.36 (d. J = 15.8Hz, IH), 694 (J-15.8Hz, IH). 7.24-7.68 <m. 5H). 7.78-8.07 (m. 4H), 
10-39 (s IH), 

(R (Nujol): 3305. 2190. 1680. 1652. 1612. 1600. 1578. 1530. 1205 cm'V 
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35 



Elementary analysis {%) for C: e Hi 5 NOs • 0.2HoG 


Calc.f%): 
Found(%): 


C,73 31; 
C, 73.49, 


H,4.58, 
H.4.60, 


N,4.75 
N,4.79 



(3) Compojnd (lla-34) is treated in a manner analogous to that set fortti in E_>:ampie 3 (3) (a) to obtain the 
objective compound (1-391 (yield, 23 '^-o). 
M.p, - 142 ^ C (decomip ) 

^HNMR (CD.OD) 6: 6.33 (d, J-15.4Hz, 1H); 6.89 (d, J = l5,4Hz, 1 H); 7.22-7.76 (m 6H) 7 88-7 98 (m 
3H) 

IR (Nujol): 3275, 2195, 1648, 1618. 1580, 1538 cm-'. 
Example 32 

(2E)-5-(3-Ben2yloxycarbonylaminophenyl)pent-2-en-4-ynohydroxamic acid (1-40) 



(n b -21) 




COOMe 



NHCOOCHzPh 



i2) 



(n b -31) 



30 




COOH 



NHCOOCHsPh 



(n a -35) 



(3) 




CONHOH 



NHCOOCHzPh 



( I -40) 



40 



(1) A moiure of 51 mg (250 umol} of the compound (llb-21}, 80 mg (1 mmol) of dimethylaminopyridine 
and 1 mi (7.5 mmol) of benzyloxycarbonyt chloride is stirred for 30 min under ice-cooling. The reaction 
mixture is partitioned between ethyl acetate and water. The organic layer ts washed with water and 
concentrated. The residue, when purified by chromatography on silica gel, gives 71 mg (212 umol; yield. 
84 %) of the objective compound fllb-31). 

^HNMR (CDCb) 5: 3.78 (s. 3H); 5.21 (s. 2H), 6.31 (d, J=l6Hz, 1H); 6.96 (d, J=l6Hz 1 H)- 7 1 8-7 57 (m 
9H) • \ ^ 

(2) Compound (llb-31) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objeclive compound (lla-35) (yield, 96 %) 

M p = 1900 - 190 5'C 

^HNMR (CDDs) 6- 5.22 (s, 2H): 6 32 (d. J - 16Hz. 1 H); 7 05 (d. J - l6Hz. 1H); 7.20-7 58 (m, 9H) 



50 


Elementary analysis (%) for 9 Hi 5 NO 






Calc.(%): 


C,71.02, 


H 4.71; 


N.4.36 




Found(%): 


C, 70.60: 


H 4.82; 


N.4.61 



(3) Compound (lla-35) is treated m a manner analogous to thai set forth m Example 3 (3) (a) to obtain the 
objective compound (1-40) (yield, 54 %), 
M.p. =^ 139 - 144 *C. 

'HNMR (DMSO) 6. 5.16 (s. 2H), 6.34 (d, J = 16Hz. 1 H); 6.74 (d, J = 16Hz. 1 H). 7.14-7.64 (m. 9H), 
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Example 33 



(2 



. p.. p,^.^.>,..ypH»nyhprnr.movlami nolphenvllpeni-2-en-4-ynohydroxamicacid (1-41) 



(n b -21) 



37 



^COOMe 



COOH 




35 



45 



(3) 




C = C^ 



CON H OH 



OUe 



(1-41) 



To a 25 ml solution of 1.286 g (6.17 mmol) of compound 37 in methylene chloride .s added 1.89 ml 
(21.6 mmol) of oxalyl chloride. The mixture is stirred for 30 mm at room temperature and concentrated 
under reduced pressure to obtain the ac-d chloride. In an another vessel, ^0 °f a so lu.on of 0>^0^^^ 
(127 mmol) of compound (llb-21) in dioxane is prepared. To the solution are added 200 ml of 0 627 mmoW 
NaHCOa solution and 18 ml of the previously prepared solution of the acid chloride in dioxane and the 
mixture is stirred overnight at room temperature. The reaction mixture is partitioned between ethyl ace ate 
and 2N HCI The organic layer is washed with water, a 5 % NaHCOs solution, water, and a saline 
successively, dried and concentrated. The crude product, when purified by chromatography on s.lica ge, 
and recrystallized from ethyl acetate/ether/hexane, gives 0.3585 g (0.916 mmol; yield, 72 .c) of the 
objective compound (ilb-32). 

^HNMRlcLcbfa- S.79 (s, 3H); 3.92 (s. 6H), 6 31 (d. J = 15.5Hz, 1H), 6 42 (d, J = 15,5H2. 1H) 6.82-7 47 (m. 
IR(KBO° 3660-50^3370, 3000, 2945, 2840, 2195. 1725, 1672, 1652, 1618. 1595, 1580, 1538, 1512. 





Elementary analysis {° 


/o) for C2 3 H2 


NOs 


50 


Calc.(%) 


C, 70.68. 


H.5.41; 


N,3.58 


Found(%): 


C.70.36; 


H.5.59, 


N.3.72. 



(2) Compound (Ilb-32) is hydrolyzed .n a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-36) (yield. 96 %) 

!hNM~R pl^^^^^^^ (s, 3H); 3.83 (s 3H); 6.36 (d. J = 15.8H2. 1H):€.68 (d. J=15.6Hz. 1H); 6.94 (d. 

J = 1 5.8H2. 1 H); 7.02 (d. J = 8.4Hz. 1 H); 7.1 5-7.29 (m, 3H); 7.40 {I. J = 8.OH2, 1 H); 7.55 (C. J = 1 5.6Hz, 1 H). 
7.62-7.72 (m. IH). 7.94 (brs, IH); 10.28 (brs. IH). 
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IR (KBr) 3640-2000, 3360. 2960, 2200. 1690, 1660, I6l8, 1546, 1512 



Elementary analysis (%) tor C—^ s NCH • O.2h?0 



Calc.(%) 
Found(%): 



C,69.36, 
C.69.24. 



H,5.13. 
H.5.17, 



N,3.68 
K.3.67 



15 



20 



25 



30 



35 



40 



45 



50 



(3) To c solution of 90 nng (0.229 nnmoli of compound (lla-36) in 20 ml of DMF solution are added 35 ul 
(0.252 mmol) of tnethytamine. 48 mg {0.252 mmol) of \VSCD»HCi (1-ethyi-3-(3-dimethylaminopropyl)- 
carbodiimide hydrochloride) and 26.4 mg (0.229 mmol) of HC-Su (N-hydroxysuccinimide) and the 
mature is stirred for 1 hr at room temperature. To the reaction mixture are added 224 ul (1.61 mmol) of 
tnethylamine and 80.5 mig (1.16 mmoli o' hydroxylamtne hydrochloride. After stirring for overnight at 
room temperature, the reaction mixture is partitioned between ethyl acetate and 2N HCI. The organic 
layer is washed with water and a saturated salme, dried, filtered and concentrated. Because there still 
renriains about half the amount of the starting matenals in the reaction mixture, the same procedures are 
repeated. Thus, to a solution of the reaction mixture in DMF are added 35 a! (0.251 mmoi) of 
tnethytamine, 48 4 mg (0.252 mmol) of WSCD-HCI and 26.9 mg (0.234 mmol) of HO-Su and the mixture 
ts stirred for 1 hr at room temperature. To the reaction mixture are added 224 ul (1.61 mmol) of 
tnethylamme and 80.5 mg (1.17 mmol) of hydroxylamine hydrochlonde. After stirring overnight at room 
tem.perature. the reaction m.ixture is partitioned between ethy! acetate and 2N HCI. The organic layer is 
washed with water and a saturated saline, dried, filtered and concentrated. Ihe residue is washed with 
water several times to obtain 16.2 mg (0.041 mmol; purity, 84 % ; yield, about 15 %) of the objective 
compound (1-41) 

^HNMR (DMSO) 6: 3.81 (s, 3H); 3.83 (s, 3H); 6.36 (d, J = 15.8H2, IH); 6.60-6.87 (m. 2H); 7.02 (d. 

J = 8.4Hz, IH); 7.14-7.30 (m, 3H); 7.38 (t. J = 7.7Hz, IH); 7.45-7.73 (m, 2H); 7.96 (brs. 1H);9.22 (brs, 1H); 

10.26 (brs, IH); 10.88 (brs,1H). 

Mass analysis: 

LSIMS m/z = 393 [M + H] 

Reference Example 1 



(1) To a solution of 25.20 g (0 153 mol) of the starting compound 1 m 600 ml of dioxane are added 800 
ml of 5 % fSlaHC03 solution and 15 g of NaHCOi and the mixture is stirred vigorously An 80 m! solution 
of 48-7 ml (0 382 mo!) of benzenesulfonyl chloride in dioxane is adoed gradually at room temperature 
and the resultant mixture is stirred for about 7 hr. The reaction mixture is partitioned between ethyl 
acetate and 2N HCI. The organic layer is washed with water and a saturated saline, cried over MgS04 
and concentrated to obtain a crude compound 2. Recrystallization from toluene/hexane gives 29.24 g 
(0.0958 mol; yield. 63 %) of the compound 2 
M.p. = 90 - 92-C. 



^HNMR (CDCb) 6: 1.36 (t. J = 7.2Hz, 3H); 4,33 (q, J^7.2H2. 2 H); 6.98-7.10 (m, IH). 7.32-7.58 (m.4H); 
7.64-7.74 (m. IH); 7.77-7.98 (m, 3H); 10.7 (brs, IH). 
IR (KBr): 2980. 1678. 1601. 1588. 
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EieTientary analysis (%) for CisH^e NO^S 


Calc; 
Found. 


C. 59.00; 
C. 58.88, 


H,4.95; 
H.5.00; 


N.4.59; 
N 4.58, 


S 10.50 
S, 10.20 



(2'. To a 300 ml solution of 28.85 g f0.0945 mol) of compound 2 in THF is carefully added 5.32 g (0.140 
mmo!) of lithium aluminum hydride and the mixture is stirred for about 1 hr at room temperature. To the 
reaction mixture was aaded etnyl acetate and water under tce-cooling to aecompose the excess of 
reducing agents. It was then partitioned between ethyl acetate and 2N HCI. The organic layer is washed 
with water anc a salme, dried over MgSO., filtered and concentrated under reduced pressure to obtain a 
crude product Recrystallization from methylene chlortde/ether gives 22.34 g (0.0848 mol; yield, 90 %) of 
the compound 3 . 
M.p. = 127 - 128- C. 

^HNMR (CDCIs) 6: 2.05-2.21 (brm. 1H); 4.37 (d, J = 5.0Hz. 2H); 7.03-7.15 (m, 2H); 7.l7-7.33(m. 1H); 7.33- 
7.59 (m, 4H); 7.70-7.81 (m, 2H); 7.94 (brs. 1H). 
IR (KBr): 3440, 3070, 2805, 1583. 





Elementary analysis (%) for C^sHisNOsS 


20 


Calc: C,59.30; 


H,4.98; 


N.5.32; 


S,12.18 




Found: C,59.06; 


H.4.94; 


N,5.52; 


S,11.89 



(3) To a 1500 ml solution of 22.06 g (83.8 mmol) of compound 3 in methylene chloride are added 44 g 
of molecular sieve 4A (powder) and 32.5 g (151 mmol) of pyridinium chlorochromate and the mixture is 
stirred for 70 min at room temperature. The reaction mixture is punfied by column chromatography on 
silica gel eiutmg with methylene chlonde to yield 20.46 g (78.3 mmol; yield. 94 %) of the compound (111- 
1) 

M.p. = 120 - 122- C. 

^HNMR (CDCb) h: 7.10-7.24 (m, 1H); 7.40-7.65 (m, 5H); 7.71 (d. J = 8.4H2, IH); 7.84-7.98 (m, 2H); 9.83 
(s. IH); 10.83 (brs, 1H). 

IR (KBr): 3130, 2840. 2755. 1678, 1603, 1581. 
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Elementary analysis (%) for Ci 3 Hi 


2N0;jS 




Calc: 


C,59.76; 


H,4.24; 


N.5.36; 


S. 12.27 


Found: 


C.59.59; 


H,4.30; 


N.5.34; 


S.11.99, 



40 



Reference Example 2 




COOEt 



(1) 



COOEt 



NHSOjPh 5 




(2) 



50 



CH2OH 



NHSOzPh 6 




(3) 



CHO 



NHSO^Ph (in -2) 




(1) Compound 4 was reacted in a manner analogous to that set forth m Reference Example 1 (1) to give 
the compound 5 (yield, 90 °o) 
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M.p = 75 - 78- C, 

^HNMR (CDCK) 6: 1.36 (t. J = 7.1 Hz, 3Hj, 4.36 (d, J = 7 iHz, 2 H), 7.12 fbrs, IH); 7.27-7.62 (m, 5H), 7 66- 
7.74 (rn 1H). 7.74-7.&£ (m, 3H). 

IR (KBr) 3230, 2980, 1692, 1610. 1590, 1472, 1345, 1295, 1 180, 1163, 1092, 759, 718, 685, 582. 553 



Elementary analysis f%) for C-bH-^NO^S 



Calc: 
Found; 



C,59.00, 


H,4.95; 


N,4.59, 


C,58.74, 


H.4.99; 


N,4.54. 



S,1C.50 
S,10,45. 



(2) Compound 5 was reacted in a manner analogous to that set forth in Reference Example 1 (2) to give 
the crude compound 6 (yield, quantitative). The crude product was subjected to the next reaction 
process without purification. 

^HNMR^CDCb) 6 (crude product): 1.90 (brs, IH); 4.60 (s, 2H); 6.83-7.31 (m, 4H); 7.08 (brs, 1H); 7.35-7.60 
(m, 3H); 7.70-7.85 (m, 2H). 

(3) Compound 6 was reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the objective compound (111-2) (yield, 83 %) 

M.p = 104 - 105-C. 

/HNMR (CDCI3) h: 7.17 (brs, IH); 7.26-7.70 (m, 7H); 7.76-7.88(m, 2H); 9.92 (s, 1 H). 

IR (KBr): 3180. 2910. 1678, 1610, 1590, 1448, 1428, 1392, 1346. 1168, 1148, 1091. 728. 685, 588 552 



Elementary analysis (%) for Ci sHt i NO3S 



Calc: 
Found: 



C,59.76; 


H.4.24; 


N.5.36; 


C,59.53; 


H,4.16; 


N.5.23; 



S. 12.27 
8,12.28. 
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Reference Example 3 



H2N 




COOEt 
7 



(1) 



0 COOEt 



(2) 



^""^^CH^OH ./"^^CHO 



(II- 3) 



(1) Compound 7 is subjected to the sulfonylation in a manner analogous to that set forth in Reference 
Example 1 (1) to give the compound 8 (yield. 86 %) 
M p = 182 - 183-C 

'HNMR (CDCI3) <5: 1.36 (t. J = 7 2Hz. 3H); 4.33 (q, J = 7.2Hz. 2H), 7.09-7 19 (m. 2H): 7.23 (brs, IH), 7.40- 
7,62 (m 3H); 7.80-7.98 (m, 4H), 

IR (KBr; 3235. 2990. 1692, I6IO. 1513. 1411, 1343. 1318, 1292, 1158 1092. 923 765 720 688 582. 
567, 





Elementary analysis (%) for CisH^ 


sNO^S 






Calc. 


C,59.00. 


H,4.95. 


N,4.59, 


S,10.50 




Found 


C. 59.19. 


H.5.06; 


N.4.58; 


S.10.22, 
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(2) To a 100 ml suspension of 3.93 g (0 104 nr^ol) litmum alminium hydride in THF is added dropwise 
and gradually a UO ml solution of 1 5 44 g (0.0506 mol) of compounc 8 in THF. After st.rnng fo- 40 m.n 
at room temperature, the reaction mixture .s treated m a manner similar to that set lortt, in Reference 
Example 1 (2). Recrystallizalion from ether/hexane/ethyl acetate gives 13.31 g fO.0506 mol, yield. 100 %) 
of the compound 9 
M.p = 69.5 - 71.5-C 

^HNMR {CDCb) c 1.78 (brs, 1H), 4.G2 (s, 2H) 6.92 (brs, 
7.C0 *m. 3H;; 7.73-7.84 (m. 2H). 

IB (KBr) 3420, 3150, 2940, 2870, 1613, 1515. 1340, 1312, 1155, 1092. 688. 582. 



1H), 7.00-7.12 (m.2Hj, 7.18-7.30 (nr,, 2H), 7.35- 



Elementary analysis (%) tor C13H-, 


3NO3S 




Calc; 


0,59.30; 


H.4.98; 


N,5.32; 


S,12 18 


Found; 


C.59.41; 


H.5.05; 


N.5.48; 


8,1207, 



(3) Compound 9 is reacted tn a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (Tll-3) (yielc, 66 
Mp. = 135.5 - 137*0. 

^HNMR (CDCb) 7.20-7.29 (m. 2H); 7.43-7.64 (m, 4H); 7.72-7.83 (m, 2H); 7.85-7.94 (m. 2H); 9.88 (s. 

IR^Wr): 3235, 2845. 1688, 1599, 1582, 1342, 1311, 1290, 1219, 1155. 1088, 910.829, 721, 682, 628, 
582, 563. 
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Elementary analysis (%) for C13H1 


,N03S 






Calc: 


C.59.76; 


H.4.24, 


N,5.36; 


5,12.27 




Found; 


C.60.00; 


H4.39; 


N,5.35; 


3,12.05 



Reference Example 4 



35 



40 



MeOy^^COOH 
MeO^^x^NH, (1) 

WeO-V;^NHS02Ph (3) 
12 



HeO-V^j^NHSOzPh (2) 
U 

HeO Y^""^CHO 

^ MeO-V^KHSO^Ph 
(ffi - 4 ) 



50 



(1) To 19 7 g (0.30 mol) of compound 10 is added a solution of 25.2 g (0.30 mol) of sodium hydrogen 
carbonate in 300 ml of water and the ml^ure is stirred for 30 mm at room temperature. To the mixture is 
added 50 ml of dioxane to oDtam a complete solution, which was added with a 50 ml solution of 15.3 ml 
(0.12 mol) of benzenesulfonyl chloride in dioxane After stirring tor 1 hr at room temperature, the mixture 
IS partitioned between ethyl acetate and cone HCI. The organic layer is washed with water and a 
saturated saline, dried, filtered and cortcentrated to obtain 33.6 g (0.099 mol; yield. tOO %) of tfie crude 
compound 11, which ts used in the ne>t reducing reaction without further purification. 

(2) To a 300"ml solution of 31.3 g (92.8 mmol) of compound n in THF is added 3.53 g (93.0 mmol) of 
hth.um aluminiurri hydr;de over a period of more than 1 hr. After stirnng for 30 mm at room temperature, 
to the mixture is added 177 g (46.6 mmol) of lithium aluminium hydride again. Temperature of reaction 
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mixture is elevated graOually and the reaction is earned out for 30 mm at 40 • C, for 30 rnin at 4!3 • C and 
to' 4 hr at 55 *C After cooling down to 0 'C, ethyl acetate and 2N HCI are carefully adaed to the n^wxture 
in this order to decompose the excess of reagents The organic layer is washed with waier (x2) and a 
saturated saline (xl), oned, filtered and concentrated. The resultant crude crystallir)e compound 12. wften 
washed 2 - 3 times witri ether, gives 28.0 g (86.6 mmol, yield, 93%) of the compound 12 witt7~reiative 
high putity The product is used in the next reaction without further purification. 
M.p. = 112 - 114-C, 

MiNMR {CDCI3) I (crude crystal): 3,74 (S, 3H|, 2.63 (S, 3H);4.2G (S, 2\\) G.G6 (s, 1H): 6,74 (s, IH), 7.34 
(brs, IH); 7.38-7,64 (m, 3H); 7.66-7.80 {m, 2H), 

{3} Compound 12 is reacted in a manner analogous to that set forth in Reference Example 1 (5) to give 
the objective compound (III-4) (yield. 54 %). 
M.p, ^ 140 - 142-C. 

^HNMR (CDCb) 6; 3.87 (s, 3H), 3.95 (s, 3H); 6.94 (s. 1 H); 7,32 (s, IH); 7.37-7.60 (m, 3H), 7 76-7.90 (m, 
2H); 9 64 (s, IN) 

IR (Nujol): 3130, 1650, 1604, 1580, 1519, 





Elementary analysis (%) for C15H1 








Calc: 


C, 56.06; 


H,471; 


N,4.36; 


S.9.98 


?0 


Found: 


C.55.93; 


H,4 72; 


N,4.39; 


S, 10,02 



Reference Example 5 



30 



35 



40 




(1) Compound 13 is reacted in a manner analogous to thai set forth m Reference Example 1 (1) to give 
the compound 14~ (yield, 48 %). 
M.p, = 129 - 13T-C. 

^HNMR (CDCh) 6: 6.90-7.04 (m. IH); 6.97 (brs, IH). 7.23-7.34 (m, IH); 7.36-7.60 (m. 4H). 7.68 (dd, 
J = 8.2.1.0Hz, 1H); 7.72-7.82 (m. 2H), 

IR (KBr), 3260, 3060. 1582. 1472. 1449, 1400. 1334, 1 1 68. 1 1 58 1 09 1 . 902. 758, 723, 688. 588, 550 
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Elementary analysis ( 


for C-H:cNO:S 






Calc: 


C,46.17, 


H,3.23, 


N,4.49, 


S, 10.27; 


bf. 25.60 


Found. 


C,46.12, 


H,3.20, 


N,4.51, 


S, 10.23. 


Br. 25. "2 



(2) To a 300 ml solution 29.79 g (95 4 mmol) of connpound U ,n benzene are added 80 nnl of 
trtethylamme 0.671 g fO.956 nmol) of palladium bistriphenyleneohosphine dichlonde, 0.091 g (0 478 
mmol) of copper lodide and 16.7 ml (287 mmolj of oropargyl alcohol and the nn,>iure is heatec to reflux 
overnight. The reacnon r^ixture .s concentrated unaer reduced pressure. The residue is combined with 
ether and filtered to remove insoluble matenais Purification by chromatography on silica gel gives 5.19 g 
(18.1 mmol; yield, 19 %) of the objective compound ^5 as an oil. Although it contains a littie solvent, it is 
used in the next reaction as it is. 

^HNMR (CDCh) 6: 3.11 (t, J = 7.3Hz, IH); 4.92 (d, J=7.3Hz, 2H); 6.67 (s. 1H), 7.17-7.63 (m, 6H); 7.77- 
7.90 (m, 2H); 8.07 (d, J = 8.0Hz, IH) 

(3) Compound 15 is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (111-5) (yield, 82 %). 

M.p. = 108 - 109 -C. 

^HNMR (CDCb) h: 7.20-7.70 (m, 7H); 7.70-7.86 (m, 2H)i 8.25 (d, J = 8.6H2, IH); 10 53 (S,1H). 

IR (KBr): 3060. 2920, 1668. 1605. 1575, 1525, 1365, 1238. 1180, 1151, 1130, 1089. 1051, 751, 745, 719, 

5oo, 578, 562, 549 



Elementary analysis (° 


o) tor Ci5 Hi 


1NO3S 




Calc: 


C,63.15; 


H3.89; 


N,4.91; 


S, 11.24 


Founa: 


C,62.95; 


H3.94; 


N,4.93; 


S,11.09 



Reference Example 6 



40 




C = C-CHO 



NHSOiPh 



NHSO^Ph 



L8 



(HI- 6) 



(1) Compound 16 is reacted m a manner analogous to that set forth in Reference Example 1 (1) to give 
the compound 17 (yield, 83 %). 
M.p. = 101 - 102-C 

'HNMR (CDCb) 6.92 (brs, 1 H); 6.93-7.14 (m. 2H); 7.35-7.64 {m, 5H), 7.73-7.88 (m, 2H). 
IR (KBr) 3241, 3280, 1590. 1479, 1395. 1330, 1157, 1091. 928, 778, 721. 685. 550 



Elementa'-y analysis (%) tor C-? 


H10NIO2S 






Calc: 


C,40.13; 


H.2.81; 


N,3.90; 


1,35.33; 


S.893 


Found 


C.39.93, 


H.2.88, 


N.3.94, 


1.35,46, 


S.871 



(2) Compound 17 is reacted in a manner analogous to that set forth in Reference Example 5 (2) (reaction 
is carried out for 2 hr by heating to reflux) to obtain the compound 18 (yield. 63 %) as an oil. The 
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product, which contains a httle solvent, is used in the next reaction as tt is, 

'HNMR (CDCI3) b. 1.94-2.03 (m, 1H). 4 47 (d. J = 5.8Hz, \H)\ 7.00-7.04 (rr,, 4H), 7.15 {£, 1 H); 7.56-7,60 
(m. 3H}, 7.72-7.85 (m, 2H). 

(3) Compound 18 is subjeaec to ttie oxidation in a manner analogous to thai set forth m Reference 
b Example 1 (3) to give the objective compound (tl!-6) (yield, 26 %) 
M.p. ^ 136 - 138- C. 

^HNMR {CDCi3) h. 7.10 (brs, 1H), 7.17-7.40 (m, 4H), 7.40-7.65 (m, 3H), 7.75-7.88 <m. 2H);9 40 (s, 1H). 
"^CNMR (CDCh) h 8845, 93,69, 120 02, 123 95. 125.15. 127.18, 12S.31, 129.88. 123.97, 133 45 137,11, 
136.63, 176.71 

70 IR (KBri: 5190, 2180, 1628, 1580 1504, 1415, 1349, 1172, 1152. 1021, 838, 781, 758, 721, 689, 676, 
585. 552 





Elementary analysis {%) for C15 


HnNOsS-OlHpO 


75 


Calc: 


C,62.75; 


H.3-93; 


N,4.B8; 


S, 11-17 




Found: 


C,62.69; 


H,3.88; 


N.4.90; 


S,11.10 



Reference Example 7 
20 



25 



30 




(1) Under an atmosphere of nitrogen, 25.2 g (80 % purity, 108 mmol) of 3-amino-2-naphtoic acid is 
suspended in 250 ml of methanol. The suspension is gently heated to reflux for 7 hr with stirnng while 
dry chlorine gas is being bubbled into it and concentrated. To the residue is added benzene and the 
resultant solution is concentrated again to yield the hydrochloride of methyl ester, which is suspended in 
450 ml of methylene chloride. To the suspension are added 120 mf (108 mmol x 8) of triethylamtne and 
27.6 ml (108 mmol x 2) of benzenesulfonyl chloride at 0*C and the mixture is stirred for 4 hr at room 
temperature. The reaction mixture is partitioned between ethyl acetate and 2N HCI, The organic layer is 
washed with water, a saturated saline and 2N HCI and concentrated. Purification by column chromatog- 
raphy on silica get and recrystallization from methylene chloride/ether give 11.78 g (34.5 mmol; yield, 32 
%) of the compound 20 
M.p = 170 - 172 -C." 

^HNMR (CDCI3) b: 3.91 (s. 3H) 7.32-7 62 (m, 5H); 7.75-7.90(m 4H), 8 09 (s. 1H); 8 50 (s. 1H); 10 40 (s. 
1H) 

IR (Nujol): 3130. 1680. 1513. 



Elementary analysis (%) for CigHisNO^S 


Catc: 
Found: 


C.63.33: 
C.63.08: 


H.4.43: 
H,4 48: 


N.4 10, 

N,3.89, 


S.9.39 
S,9.19. 



(2) Compound 20 is reduced m a manner analogous to that set forth in Reference Example 1 (2) to 
obtain a crude product. Recrystallization from ethyl acetate/hexane gives the compound 21 (yield. 85 %) 
M.p. = 145 - 146-C. " 
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^HNMR (CDCI,) b. 2.15-2.23 (m, 1H), 4 49 (d, J = 5.2Hz, 2H), 7.32-7.57 (m. 6H); 7.68-7.84 im, 4Hj 7.95 
{S, 1H); 8.16 (s, IH). 
IR (Njjol): 3450, 3075 



5 


Elementary analysis f%) lor CwH^ 








Calc: 


C,65.16; 


H,4.82, 


N 4.47, 


S. 10.23 




Found. 


C,C5.09, 


H.4.94: 


N 4,4G; 


S 1007 



(3) Compound 21 is oxidized m a manner analogous to that set forth in Reference Example 1 (3) to 
obtain a crude pToduct. Recrystallization from methylene chlonde.^exane gives the objective compound 
(!!l-7) (yield, 87 
M.p. = 205 - 207 -C. 

^HNMR (CDCb) y. 7.35-7.54 (m, 4H); 7.59-7.69 (m, IH); 7.77-7.94 (m, 4H); 8.06 (s, 1H);8.14 (s, 1H), 9.96 

(s, IH); 10.47 (s, IH). 

IR (Nujol): 3175. 1667. 1511. 1409. 



Elementary analysis (%) for CwHi 






Calc.! 


r- pc CO 


H,4.21 ; 


N.4.50, 


S 10,30 


Found: 


C,65.51; 


H,4.24; 


N 4.39; 


S. 10.21. 



25 Reference Example 8 




(1) Compound 20 prepared m Reference Example 7 (1) is subjected to N-methylation in a manner 
analogous to thaTset forth m Example 14 (1) to give a crude product. Recrystallization from ether/hexane 
gives the compound 22 (yield, 92 %). 
M.p. = 124 - 125'C.^ 

^HNMR (CDCI) 6 3 38 {s, 3H), 3.90 (s, 3H); 7.34 (s, IH). 7,42-7.71 (m. 8H); 7.88-7.96 (m, IH); 8.42 (S, 
IH). 

IR (NujOl): 1715. 1350 



Elementary analysts (%} for C-sH: tNO^S 


Calc: 
Found. 


C.64.21; 
C,64.10. 


H,4.82; 
K4.86. 


N,3.94, 
N,3.87; 


S,9.02 
S.885 
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(2) Compound 22 is reduced in a nnanner analogous to that set forth in Reterence Example 1 (2) to give 
a crude product~Recrvstallization tronn ether/hexane gives tne compounc 23 (yield, 95 ''^c) 
M.p. = 120 - 126-C " 

^HNMR (CDCb) 6. 3.05 (brs. IH). 3.27 (s, 3Hi, 4.88 (brs, 1H), 5.09 (brs, 1H), 6.86 (s, 1H), 7 36-7.62 (m, 
5H), 7.65-7.75 {m.4H), 7.87 (d, J ==8. GHz. IH), 6.06 (s,1H). 
IR (NdjoI). 3540, 1334, 1 150. 



Elen^tentary analysis (%) tor CuHwNOsS 


Calc: 
Found; 


C, 66-04; 
C, 66.08; 


H,5.23; 
H,5.25; 


N.4.28, 
N,4.33; 


S,9.79 
S,9.70 



(3) Compound 23 is oxidized m a manner analogous to that set forth in Reference Example 1 (3) to 
obtain a crude product. Recrystaiiization from methylene chlonde/hexane gives the objective compound 
{III-8) {yield. 98 
M.p = 185 - 187-C. 

^HIMMR (CDCi3) 5: 3.36 (s, 3H); 7.12 (s, IH); 7,42-770 (m, 8H); 7.98-8.04 (m, 1 H); 8.56 (s, IH); 10.56 (s, 
IH), 

IR (Nujol): 1685, 1626, 1350. 



Elementary analysis (%) for CieHtsNOsS 


Calc: 
Found: 


C,66.44; 
C.66.24; 


H.4.65; 
H.4.60; 


N,4.30; 
N,4.39; 


8,9.85 
S,9.81- 



Reference Example 9 



30 




50 



THP: tetrahydrofuran 

(1) Ammonia gas ts bubbled into a solution of 10 g (74.6 mmol) of phthalide in 60 cc of metnanol and 4 
tt cc of methylene criloride for 30 mm. The reaction solution is allowed to stand for 6 days at roomi 
temperature and concentrated to yield a crude crystalline product Recrystallization from methylene 
chloride gives 2.31 g (15,3 mmol, yield. 20 %) of the compound 24. 
M.p. = 147 - 149'C, ~~ 
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'HNMR (DMSO) t. 4.62 {d 



J = 5.4Hz, 2H); 5.26 (t, J = 5 4Hz, 1H) 7.25-7.56 (m, 5H); 7.8£ (brs. IHj 



25 



30 



40 



45 



Elementary analysis (%) to: CtHeNOr 


Calc: 
Found. 


C,63.56; 
C, 63.26, 


H,6.00, 
H.5.99, 


N,9.27 
N,9.22 



(2, TO ^ suspension of 2,10 g (13.9 mmol) of compound 24 ,n 20 ml of THF anc 1 o DM- a.e 
dded 11 25 ml ,13.9 mmol x 8.9) of 3,4-d.hydro-2H-pyrane. wh.ch .s d,st,lled a: room temperature, and 

200 mo (13 9 mmol x 0 076- of p-toluenesulfon,c aad-l hydrate and the r^.xture ,s sirred overnight at 
oom te-peratr Afie the reacL completes, the reaCon m.xture ,s pad.,oned between e,hy. acetate 
nd sT aqueous NaHCOs solution. The organic layer ,s washed with water, a saturated salme dr,ed 

and concentrated. The res,due, when pur.f,ed by column chromatography on sH.ca gel ana recrysta,l,zed 

from ether/hexane. gives 1.49 g (6.3 mmol; yield, 46 %) of the compound 25. 

M.p. = 92 - 94- C, 

IR (Nujol): 3380, 3185, 1647, 1625, 1400, 1388, 1127, 1033. 





Elementary analysis 


(%) for C-3 


H17NO3 


2D 


Calc: 


0,66.36; 


H.7.28; 


N,5.95 




Found: 


C,66.33; 


H,7.28; 


N,6.08. 



-HNMR (CDCI3) a: 1.28-1.87 (m. 6H); 3.49-3.62 (m. 1H); (-.JH). 4.6 ( . J - 1 1.8H JH)^^ 

(brs 1H)- 4.94 (d. J = 11.8Hz, 1H); 5.96 (brs, 1H); 7.27 ( brs. 1H); 7.34-7.52 (m, 3H): 774-7.83 (m. 1H^ 
3 To a solution of 1.45 g (6.16 mmol) of compound 2_5 ,n 15 m, of THF ,s added drop-se a 5 
suspension of 468 mg (6.16 mmol x 2) of lithium aluminium hydride m THF at room temperature and tf e 
^, 1ure s stirred for 3 hr at room temperature. To the reaction mixture are added slowly e.hy, ace ate 
Td wat .h,s order at O'C to decompose the excess of reagents, which is followed '^e extrac.on 
b dLlntation with ethy, acetate. The organic layer is washed with and concen.ated^The .es u 
is dissolved in 25 ml of methylene chloride. To the solution are added 2.56 ml (6.16 mmol x 3 ) of 
LZLle and 789 ul (6.16 mmol) of benzenesulfonyl chlonde at O'C and the mixture is stirred for 
h m o • C The reaction mixture is partitioned between ethyl acetate and a chilled dilute aqueous solution 
o oxalic acid. The organic layer ,s washed with water, a 5 % aqueous NaHCOs ^o^^^'-^ -J 
sLurated saline successively, dried and concentrated. The residue, when purified by column chromatog- 
raphy on silica gel. gives 1 .34 g (3 71 mmol; yield. 60 %) of the compo""^ 26 as an o 
'HNMR (CDCI3) i: 1.49-1.90 (m, 6H); 3.48-360 (m. 1H); 3.80-3 92 <m, 1H); 4.20 (d, J-C-^Hz. 2H). 4.43 
(™ r^Hz 1H); 4.58-4.68 (m, 1H); 4,71 (d, J = 11.4Hz, 1H); 5.84 (t, J=6.4Hz, IN); 7.09-7.31 (m, 4H,; 

l4rTL'lompouid'2T('l4 gTifsubiected to N-methylat,on in a manner ^"f 'f 
Example 14 (1) to gT^e a crude product. Purification by column chromatography on silica gel gives 1.17 
n (3 11 mmol yield, 84 %) of the compound 27 as an oil. . ,h 

'hnMR (CDCh) y 1.46-1.92 (m, 6H); 2.58-(s. 3H); 3.46-3.57 (m.lH); 3 78-3^91 (m^ lH) 4.4 (d, 
J = 14.0Hz, 1H); 4.36 (d, J = 14.0Hz, 1H); 4.58 (d, J = 12.0Hz, 1H); 4.66-4 72 (m, 1H); 4 80 (d, J = l2.0Hz, 
1HV 7 24-7 43 (m 4HV 7 51-7.68 (m, 3H); 7.83-7.91(m. 2H). 

57to a solu'on of 17 g ,3.1 1 mL,) of compound 2_7 in 20 m, of THF is added 4 ml of Ha -d 
LLre IS stirred tor 24 hr. The reaction mixture ,s partitioned between '''^V -f""! '^^^ 
organic layer is washed with a 5 % aqueous NaHCOa solution, water, a saturated ^^'^^^ ^^^^/"^ 
concentrated. Purification by column chromatography on sihca gel gives the compound 28 ^a an o^L 
Which IS crystallized from ethyl acetaie/hexane to give 693 mg ,2.38 mmol, yield. 76 -o) 
compound 28 as a colorless crystal. 
M.p. = 79 

IR (Nujol): 3530, 1 165. 1089, 1008. 574. 
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Elementary anaiysis f°c) ior C-eHwNOjS 



Calc: 
Found. 



C, 61.83; 


H,5.86; 


N 4.81; 


C.61.65, 


H,5.87, 


N,4.80, 



S.n.oc 

S.10.75. 



^HNMR (CDCii) h 2.55 (s, 3H); 4.23 (£, 2H): 4.86 (s, 2H); 7.15-7.48 {m, 4H); 7.55-7.72 (m, 3H): 7.82-7.91 
(m, 2H). 

(6) ConoDOund 28 is oxidized fn a manne^ anatDgous tc tha: set fo^th in Reference Example 1 (3) to 
obtain a crude product. Recrystaliization from etnyl acetate ''he xane gives the compound (i!l-9) (yield, 96 
%) 

M.p. = 105 - 107-C 

^HNMR (CDCI3) 2.70 (s. 3H}; 4 70 (s, 2H); 7 48-7.94 (m, 9H); 10.20 (s, iH.i. 
IR (Nujol); 1685, 16OO, 1206, 1168. 1157, 923 



Elementary analysis (%) for CisHisNOsS 



Calc: 
Found: 



C,62.27; 


H,5.23; 


N,4.64; 


C,62.18, 


H,5-24; 


N,4.95; 



S, 11.08 
S,11.05 



Reference Example 10 




(1) Compound 14 is reacted in a manner analogous to that set forth in Example 14 <1) to give the 
compound 29 (yield, 70 %). 
M.p. = 74 ^5-C. 

^HNMR (CDOg) 5: 3.21 (s, 3H); 7.11-7.34 (m, 3H); 7.46-7.67 (m, 4H); 7.76-7.87 (m.2H), 
^5 IR (KBr): 3060. 2970, 2930, 1581. 



Elementary analysis (%) for C 3 


HijBrNOpS 






Calc: 


C,47.87; 


H.3.71; 


Br,24.49; 


N.4.29; 


S.9.83 


Found 


C,47.69, 


H,3.76; 


Br.24.23: 


N,4.30; 


S.9.89 



(2) Compound 29 is reacted m a manner analogous to that set forth m Reference E>ample 5 (2) to give 
the crude compound 30 (yield, 63 %). The product, tnough it contained a little amount of solvent, was 
subjected to the next process as it is. 

^HNMR (CDCI3) 5: 3.26 (s. 3H); 4.16-4.29 (brm, 2H}; 7.14-7.67 (m. 7H), 7.74-7.83 (m, 2H}. 

(3) Compound 30 is reacted in a manner analogous to that set forth m Reference Example 1 (3) to give 
the objective compound (111-10) (yield. 55 %) 

^HNMR (CDCI3) 5: 3.31 (s. 3H); 7.10-7.66 (m, 7H); 7.68-7.80 (m, 2H). 9.12 (s. 1H). 
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^^CNMR (CDCb) t 3857 90.88, 91 75, 119 74, 127.80, 128 39 129 15, 130.72, 132.13, 132.95 135.21 
138.08. 143.98, 175.96 



Reference Example 1 1 



]7 



(1) 




CEC-C=C-CH:0-TH^ 



NHSO, -Ph 



31 



(2) 




CEC-CEC-CHzOH 



NHSO: - Ph 



32 



(3) 



CEC-C = C-CHO 



NHSOj-Ph (in-11) 




(1) Compound 17 is reacted with tetrahydropyranyloxypent-2.4-diyne in a manner analogous to that set 
forth in Reference Example 5 (2). to g.ve the compound 3^ (yield, 18 %). The product, which contains a 
little solvent, is used as it is in the next reaction. 

^HNMR (CDCb) &: 1.44-1.95 (m. 6H); 3.48-3.63 (m. IH); 3.76-3.92 (m, H); 4.40 (s. 2H); 4.84 (t, J = 3.0H2, 
1H); 6.95 (brs, IH); 7.07-7.30 (m, 4H); 7.40-7.63 (m, 3H); 7.75-7.87 (m, 2H). 

(2) To a 19 ml solution of 11.67 g (2.95 mmol) of compound 3^ in THE is added 4.8 ml of 2N HCl and 
the mixture is stirred overnight at room temperature. The reaction mixture is partitioned between 5 % 
sodium hydrogen carbonate solution and ethyl acetate. The organic layer is washed with water, a 
saturated saline, dned over MgSOc and concentrated. The crude product, when purified by column 
chromatography and recrystallized from methylene chloride/hexane. gives 0.690 g (2.22 mmol; yield, 75 
%) of the compound 32 (yield. 75 %). 

M.p. = 116 - 117-C." 

^HNMR (CDCb) ^: 1.60-2.00 (brm. IH); 4.42 (s, 2H); 7.00 (brs, IH); 7.05-7.30 (m. 4H); 7,40-7.63 (m, 3H). 
7.72-7.85 (m. 2H). 

'^CNMR (CDCb) 5: 51.66. 70.16, 7391 77.37, 80.98. 122.44. 122.60. 124.98, 127.15, 129.20, 129.54, 
129.58, 133.32, 136.59. 138.68. 

IR (KBr) 3420. 3160, 2950. 2860, 2230, 1600, 1580, 1505. 



50 


Elementary analysis (%) for Ci7Hi3N03S 


Calc: 


C,65.58; 


H,4.21; 


N,4.50, 


S,10.30 




Found: 


C.65,42; 


H 4,23; 


N,4.32; 


S,10 10 



(3} Compound 32 is reacted in a manner analogous to that set forth m Reference Example 1 (3) to give 
the compound (lll-l 1). As the product is labile, it is used without further treatment to the next process (m 
this case, that is described in Example 20}. 
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Reference Example 12 




NH: NH-Boc NH-Boc 



16 33 34 

C = C-CHO 

KH-Boc 

(ni-12) 




30 



35 



40 



50 



(1) In an atmosphere of nitrogen, to a 300 ml solution of 38.27 g (175 mmol) of m-iodoaniline 16 in 
methanol is added 47 7 ml (208 mmo!) of di-t-butyldicarbonate under ice-cooling. The mixture is sti"r~red 
overnight at room temperature and the reaction ;s completed by an additional 4-hour-stirring at 35 * C 
The reaction mt)rture is partitioned between ethyl acetate and 2N HCI. The organic layer is washed with 
water, a 5 % aqueous NaHCOs solution, water, a saturated saline successively, dried, filtered and 
concentrated. The crude product, when recrystalhzed from hexane. gives 50.62 g (159 mmol; yield. 92%) 
of the objective compound 33. 
M.p. = 73 - 74-C. 

^HNMR (CDCIa) S: 1.51 (s, 9H): 6.43 (brs, 1H): 6.99 (t. J = 8.0Hz, 1H); 7,21-7 30 (m 1H) 7 32-7 40 (m 
1H); 7.83 (t, J = 2.0H2, 1H). 

IR (Nujol): 3290, 2930, 2850, 1712. 1688. 1595. 1530, 



Elementary analysis (%) for Ci i Hi * NO2 1 



Caic.(%): 
Found(%): 



C,41.40; 


H,4.42; 


N,4.39; 


C.41.35: 


H,4.43; 


N,4.57; 



1.39.76 
1,39.76 



(2) Compound 33 is reacted in a manner analogous to that set forth in Reference Example 5 (2) using 
tetrakistnphenylphosphine palladium as a catalyst to obtain a crude product, which is then roughly 
punfied by column chromatography on silica gel to yield the objective compound 34 containing a small 
amount of impurity (yield. 52 %). — 

^HNMR (CDCI3) 5:1.52 (s, 9H); 4.47 (s. 2H); 6.53 (brs, 1H); 7.10 (dl J = 74, 1.4Hz. 1H); 7.14-7.35 {m, 
2H); 7.46-7.54 (brm. IH) 

(3) A solution of 606 ml (85.4 mmol) of dimethyl sulfoxide in 50 ml of methylene chloride is cooled to 
-50 'C in a dry-ice/acetone bath. To the solution is added dropwise and gradually 3.73 ml (42.8 mmol) of 
oxalyl chlonde and the mixture is stirred for 40 mtn while maintaining the temperature at -55 -C. To the 
reaction mixture is added a 100 ml solution of 8.80 g (35.6 mmol) of compound 34 in methylene chloride 
over a penod of more than 20 mm and the stirring is continued for another 40"min at -55 * C Finally, 

14 88 ml (107 mmol) of tnethylamtne rs added gradually and. five minutes later, the dry-ice/acetone bath 

15 removed. The reaction mixture is stirred for 45 mm to warm up to room temperature and partitioned 
between ethyl acetate and 2N HCI. The organic layer is washed with water, a 5 % NaKCO. solution, a 
saturated saline, dried, filtered and concentrated. The crude product, when purified by chromatography 
on silica gel and recrystallized from ethyl acetate/hexane. gives 7.88 g (32 1 mmol, yield, 90 %) of the 
objective compound (111-12). 

M.p, = 154 - 156*C. 

^HNMR (CDCI3) 6: 1.53 (s, 9H): 6.55 (brs, IH); 7.22-7.30 (m. 2H}; 7.34 (dd. J-74 0.5Hz IH) 7 44 (dt 
J = 7.4. 2.IH2, IH); 7.68-7.76 (brm, IH); 9.41 (s.lH). 
IR (Nujol): 3320. 2930, 2180, 1728, 1658, 1590. 1551 
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Elementary analysis (%) for C NO; -O SH^O 


Calc.(%): 
Found(°c). 


C.67.08; 
C,67.2l, 


H,5.27; 
H,6.19, 


N,5.59 
N.5.50 



Reference Example 13 




30 



(1) To an 800 ml solution o1 10.0 g (55.5 mmol) of starting material 35 in acetone are added 122.74 g 
(88 8 mmol) of potassium carbonate and 42.0 ml (444 mmol) of d.methyl sulfate and the mixture .s 
heated to reflux for 2.5 hr. After cooling, potassium carbonate is removed by filtration and the filtrate is 
concentrated The residue is partitioned betv^een ethyl acetate and 2N HCI. The organic layer ,s washed 
with water and a saturated saline. The crude product, when purified by chromatography on silica gel and 
recrystallized from ethyl acetate/hexane, gives 10.06 g (45.3 mmol, yield, 82 %) of the objective 
compound 36. 

~^ 68 09 * 0 

^HNMR (CDCb) 6: 3-80 (s. 3H): 3.92 (s. 6H); 1.32 (d, J = 15.9Hz, 1H); 6.87 <d. J = a2Hz, 1 H); 7.03-7.15 

(m, 2H); 7.64 (d, J = 15.9Hz, 1H). 

IR (KBr): 2950, 2840, 1696, 1626. 1598. 1590. 1511. 



40 



45 



Elementary analysis (%) for Ci2Hi4 0t 


Calc.r/o): 
Found(%): 


C.64.85; 
C.64.66; 


H,6.35 
H,6.41 



(2) Compound 36 is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obta.n the 
objective compound 37 (yield, 96 °/o). 

™R (a)Cb) 3.92 {s. 6H); 6.33 (d, J = 15.9Hz. 1H): 6.89 {d. J-8.2H2, 1H); 7.05-7.20 (m. 2H) 7.74 
(d, J = 15.9Hz, 1H), 

IR (KBr): 3680-2000, 2930. 2830, 2560, 1680. 1625, 1598. 1582, 1513 



Elementary analysts (%) for CiiHi-0« 


Galc.(%): 
Found{%): 


C.63.45; 
C.63.36: 


H.5.81 
H.5.80 



The activity of the compounds prepared in the foregoing Examples was evaluated using the method 
described in the following expennnental examples. 
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Experiment l 

100 u, suspens,on of UW^ hur.an vascu:ar endothel,a, cells ,n M199 2dl cont'^""^"" ^ 
seeded m 96-well plate (Sumitomo Eakel.te MS-9096F) «r,ri contain,,^ 20% FBS was 

next aay, to each well was added 10 ul S'a med^uTLn,/ " ' "^^^ '^e 

Cells and MTT p.gmen, we e s^ut Ld bv thr^^^^^^ 

dodecylsulfate dissolved in 0 02N SThh t k " °' '° °* ^ ^DS soWon (sodium 

determ,nat,on of ODs.o v ue on spe^oohotrj^'p T ^ ^''^'^ t>y the 

aga,nst the cel. growth o, do hTa e5 t a^-no .roo' T 'T^'^' " '° ^'-'V 

wh,ch was carried out ,n the sarr^e mlnner ,n the Ih ' ^ ' " ^'^•e^imer.t, 

cor.cent.a.,or. (,C.„) of each comToLTCll^h g, !! T^^'^^^l'^'^T. '° ^« ^^^^"^9 the 

cor.par.r,g the ICsc values. The results are shown Tn^able^l b^low'"' " ^"^^ 
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Table 1 



Compound Number 


MTT Mettiod (ICsc uM) 


1-9 


25.6 


1-10 


20,4 


1-18 


13,8 


i-19 


267 





35 



Experrment 2 



40 



<5 



50 



solution. I.e., M199 r.ed,ur. (Gibco Inc ) suoIT/, . T '""'"'^'"^^ '^^ subcul.uring „ a culture 
U9^^l endothelial Mitogen (^una^osh " 90 ^ : hZr^^^^^^ 

HL60 cells (hur^an myelocytic leukem,;^ cpIIc? T ^""^ ^° "9'"^ Skeptomycin. 

subculturir^g m RPMn640 mldium crrita^Jg ,Z ''^^^ '"^^ ^"^med by 

.ss;o,rM:L::7oM:;^::^ir^^^ rrr" ^^^^^-^^^ ^^'---^ 

grown in a gas ,herrr,os,3, Four hourstte fo " ' ' '"^"'"^^'^ 
a. various concentrations The samn le iTs nr.n . k 7" ' °' ^ ""'^'""^ """^^ ^ ^^-^P'e 

the solution with a medium so as To lir.he final ' ' DMSO «1 diluting 

-ncubation. 4 ul of 1 . ..^ ^NrsoM^on Im °' '^'^ ^ 

added and the incubation was contlerfo 4 Jr T; ""T" ^ "^^'^ -as 

.hen filtered w„h suction ano washld (x3 w th DMEm -"^'^ 
the addition 0. 200 ul suspension of 3x J HL 60 ^BS. which «s Wowed by 

.ncubat.on was earned out at 37-C for 30 m n tk " ^"^"^ ^°"'^'"'"9 10 % FBS. The 

followed by washing (.2) with DMEM solution ror^,.^ supernatant was removed by aspirafcn. which was 
Bose Bengal solution (dissolved Prosr;:;ur:p;^y :;:3^^^^^^^^^ °' 0-^^- 

5 mm al room temperature, the supematan- was r^mn.Tu ' "^'"^ 3"<»-«' *> stand for 

2) with DMEM solution containing To «/ FBS A Z , ' ""^^ '^^^ followed b, .ashing (x 

ng 10 /» FBS A mixture of ethanol/phosphate-buffered physoto^i saLe 
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(, ,, was adoed and the resultant mixture was allowed to stand for 30 mm to solubil.ze Rose Bengal 
Lment wn.c. was loliowed t,y the determ,na„on o. OD,.. value on spectropt,otome,ei Tne ,nn,D,t,on 
ac ivry agams. t..e cell adhesion o: leukocytes to endothelial cells was evaluated Dy assum.ng tne OD value 
0Ua,nld n the control exper,r.enl w,nch was earned out ,n ,t,e sarrre manner ,n at.-nce of a sample 
,0 L>e 100 % calculalrny tt.e concentratron (IC,o) of eact, compound which grves 50 ,o OD value o, tha, 
obta.ned m control group and comparing the ICc va.ues The results are snown ,n Table 2 below 

Table 2 



Compound Number 




1-7 


4.5 


1-9 


6.5 


1-10 


5.3 


(-11 


6.4 


1-17 


8.3 


1-18 


2.5 


1-19 


6.3 



^1.^,„^ ....ri 9 s g nf Dulbeccc's Eacle MEM medium (Nrssu, Seiyaku) solution, 20 ml of 7 % sodium 
hydr'ogeTcar;onate solutidn are added to^distilied water and a fetal bovine serum (Ficrw Laboratonesjnc.) 
was added to a fmai concentration of 10 v/v % to obtain the medium. The medium (100 a ) was added to a 
96-well plate (Sum.tomo Bakelite) and NIH3T3 cells transformed by ras gene (5x1 0^ cellswe 1) were 
seeded The plate was incubated for 24 hr ,n a 5 % cart,on dioxide gas incubator. Then a sample to be 
tested was added ,n such a manner as to give 2-fold serial dilutions. After 24 hours, cells were observed 
rTiorphologicaliy to evaluate the detransformation activity. The results are shown in Table 3 below. 

Table 3 



35 



45 



Minimum Concentration Required for the Detransformation of 


Cells Transformed by Ras Gene 


Compound Number 


MTC (uM) 


1-4 


1.6 


1-7 


0.20 


1-9 


3.2 


1-10 


0.30 


1-11 


0.60 


1-12 


3.1 


M7 


3.2 


1-18 


0.039 


1-19 


0.30 


1-20 


0.60 

^ — 



Industrial Utility 

As can be seen from the above, the compounds of the present invention possess the inhibitory activities 
aqa.nst the growth of vascular endothelial cells and the expression of lymphocyte adhesive factors and the 
detransforming act.vity by ras gene, and mh.b.t the cell grov^th and are eflective on inflammation and tumor. 

Claims 

1. A compound of the formula (1) 
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R 0-N-CO-X-[A]-Y-N-B-A (i) 

where.n [AJ represents each optionally substituted aromatic nng or aror^iat- hetero-v-l - ■ 
represents hydrogen or each optionally substituted aryl or aror^atic he,ero"cyciic r;. group: b 
represents a single bond or a bivalent group of -B,-B.-, wherein B, represents -CO- or - so'- and B 
represents alKylene, alkonylene. alkylenooxy or alkenyleneoxy; X represents optionally subsmld 
alkylenc, saia alKylene optionally containing a hetero atorT,(s) selected frorr, O, S or N ,n the cha n and 
further optionally containing an unsaturated bondfs): Y represents a single bond a I o ^1 or 

oo on! ' ^'^^'^"^ - -tor.(s) .n t e chain and 

optionally containing an unsaturated bond(s); and X and the nitrogen atorr, adjacent o Y may to m a 5 
or r^ore .embored heterocyclic ring containing nitrogen a,or.(s)7epresen,ed by the orl7a be ow 




' n'rograZ,:)rs^;'r:r ' ^^^^^^^ ' °^ --^^-^ ^-'-^^"^ con.ain.ng 

' ^iirx^ririrr ^'^-^^ ^ - ^ 

P^:~^^^^^^^^^ ~ - C.a,.i , together .,h a 
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